
Group decision support systems vs. face-
to-face communication for collaborative

group work: An experimental investigation.

Item Type text; Dissertation-Reproduction (electronic)

Authors Easton, George Kurtis

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 21:11:39

Link to Item http://hdl.handle.net/10150/184449

http://hdl.handle.net/10150/184449


INFORMATION TO USERS 

The most advanced technology has been used to photo
graph and reproduce this manuscript from the microfilm 
master. UMI films the original text directly from the copy 
submitted. Thus, some dissertation ~opies are in typewriter 
face, while others may be from a cflmputer printer. 

In the unlikely event that the author did not send UMI a 
complete manuscript and there are missing pages, these will 
be noted. Also, if unauthorized copyrighted material had to 
be removed, a note will indicate the deletion. 

Oversize materials (e.g., maps, drawings, charts) are re
produced by sectioning the original, beginning at the upper 
l(~ft-hand corner and continuing from left to right in equal 
sections with small overlaps. Each oversize page is available 
as one exposure on a standard 35 mm slide or as a 17" x 23" 
black and white photographic print for an additional charge. 

Photographs included in the original manuscript have been 
reproduced xerographically in this copy. 35 mm slides or 
6" x 9" black and white photographic prints are available for 
any photographs or illustrations appearing in this copy for 
an additional charge. Contact UMI directly to order. 

u· 
Accessina the World's Information since 1938 

300 North Zeeb Road, Ann Arbor, M148106-1346 USA 





Order Number 8822420 

Group decision support systems vs. face-to-face communication 
for coHaborative group work: An experimental investigation 

Easton, George Kurtis, Ph.D. 

The University of Arizona, 1988 

Copyright ©1988 by Easton, George Kurtis. All rights reserved. 

U·M·I 
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 





PLEASE NOTE: 

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark_-I_. 

1. Glossy photographs or pages __ 

2. Colored illustrations, paper or print __ _ 

3. Photographs with dark background __ 

4. Illustrations are poor copy __ _ 

5. Page~ with black marks, not original copy / 

6. Print shows through as there is text on both sides of page __ _ 

7. Indistinct, broken or small print on several pages / 

8. Print exceeds margin requirements __ 

9. Tightly bound copy with print lost in spine __ _ 

10. Computer printout pages with indistinct print __ _ 

11. Page(s) lacking when material received, and not available from school or 
author. 

12. Page(s) seem to be missing in numbering only as text follows. 

13. Two pages numbered . Text follows. 

14. Curling and wrinkled pages __ 

15. Dissertation contains pages with print at a slant, filmed as received ___ _ 

16. Other ________________________________________ __ 

U·MI 





GROUP DECISION SUPPORT SYSTEMS 

VS. 

FACE-TO-FACE COMMUNICATION 

FOR COLLABORATIVE GROUP WORK: 

AN EXPERIMENTAL INVESTIGATION 

by 

George Kurtis Easton 

Copyright @ George Kurtis Easton 1988 

A Dissertation Submitted to the Faculty of the 

COMMITTEE ON BUSINESS ADMINIS'l'RATION 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

1 9 8 8 

1 



'l'HE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

As members of the Final EKamination Committee, we certify that we have read 

the dissertation prepared by George Kurti s Easton 

entitled Group Decision Support Systems versus Face-to-Face 

Communication For Collaborative Group Work: An 

Experimental Investigation 

and recommend that it be accepted as fulfilling the dissertation requirement 

for the Degree of Doctor of Philosophy 

i } Date 

'/ ' 
&/1 ;;/rs 

Date ' I 

~!/F~ 
'Date • 

'In~/~ 
Date 

Date 

Final approval and acceptance of this dissertation is contingent upon the 
candidate's submission of the final copy of the dissertation to the Graduate 
College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 

2 



3 

STATEMENT BY AUTHOR 

This dissertation has been submitted in partial 
fulfillment of requirements for an advanced degree at The 
university of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of the 
library. 

Brief quotations from this dissertation are 
allowable without special permission, provided that accurate 
acknowledgment of source is made. Requests for 
permission for extended quotation from or reproduction of 
this manuscript in whole or in part may be granted by the 
copyright holder. 

SIGNED: 



4 

ACKNOWLEDGMENTS 

This dissertation would not have been possible ~lere 
it not for the help and the support of very special people. 
To these people I offer a heartfelt thank you. Dr. Jay F. 
Nunamaker, the dissertation co-chairman, provided wisdom, 
direction, encouragement, patience and generous support 
throughout the doctoral program. He also provided the MIS 
Planning and Decision Laboratory and the PLEXSYS software 
used in this research. 

Dr. Joey George, dissertation co-chairman, provided 
the idea for this research. He also provided an abundance 
of personal assistance, time, and motivation to see this to 
completion. I also offer a special thanks for the 
friendship that developed along with the dissertation. 

I would also like to thank Dr. Susan Sanchez, Dr. 
Sue Weber, and Dr. Nick Aquilano, the other members of my 
committee, for their assistance and cooperation throughout 
the doctoral progra:m. Without their wisdom and 
encouragement, this endeavor would have been much less 
enjoyable. 

Ben Martz and Bill saints also have my sincere 
thanks for the time, energy, and advice they provided on the 
PLEXSYS software that was used in the experime:nt. 

Finally, I would like to dedicate this dissertation 
to my wife, Dr. Annette Easton. Thank you, Annette, for 
your love, for your encouragement, for your invaluable 
assistance during the past four years, and for having 
Timothy. Truly, none of this would have been possible 
without you. 



5 

TABLE OF CONTENTS 

LIST OF TABLES •• 8 

LIST OF FIGURES . 10 

ABSTRACT. . . 11 

CHAPTER ONE: INTRODUCTION 

1.1 Background .. 

1.2 The Promise of GDSS .. 

1.3 Purpose of the Research .. 

1.4 Scope of the Research .. 

1.5 Organization of the Disseration .. 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction. 

2.2 Group Decision Making/Communication Literature 
2.2.1 The Independent variables .. 

2.2.1.1 Communication Network .. 
2.2.1.2 Leadership ....... . 
2.2.1.3 Social Characteristics .. 
2.2.1.4 Task .... . 
2.2.1.5 Group Size ..... . 
2.2.1.6 Personality .... . 

2.2.2 The Process variables. 
2.2.3 The Dependent Variables .. 

2.3 Group Decision Support System Literature. 

2.4 Summary of the Literature . . 

13 

15 

17 

18 

18 

20 

21 
22 
23 
26 
29 
30 
31 
32 
33 
37 

39 

43 



TABLE OF CONTENTS--Continueq 

CHAPTER THREE: CONCEPTUAl. MODEL, EXTENDED MODEL 
AND HYPOTHESES 

3.1 Introduction. 

3.2 The Conceptual Model. 

6 

45 

45 

3.3 The Extended Model, A Framework For GDSS Research. 50 

3.4 Hypotheses. 

3.5 Summary ... 

CHAPTER FOUR: RESEARCH METHODOLOGY 

4.1 Introduction .. 

4.2 The Experimental Design .. 

4.3 The Research Variables .. 
4.3.1 The Independent Variables ... 
4.3.2 The Dependent Variables. 
4.3.3 Controlled Variables .. 

4.4 The Research Task. 

4.5 Subjects ..... 

4.6 Research Setting. 
4.6.1 GDSS Hardware and Software .. 
4.6.2 Experimental Procedures. 

4.7 The Pilot Study . 

4.8 Summary . 

52 

58 

60 

60 

62 
64 
67 
73 

74 

76 

78 
81 
83 

85 

89 



TABLE OF CONTENTS--Continued 

CHAPTER FIVE: ANALYSIS 0F EXPERIMENTAL RESULTS 

5.1 Introduction ..... 

5.2 Statistical Methods. 

5.3 Results of Statistical Analyses .•. 
5.3.1 Main Effects ... 

5.3.1.1 Hypothesis One .. 
5.3.1.2 Hypothesis Two ••. 
5.3.1.3 Hypothesis Three. 

5.3.2 Interaction Effects .. 

5.4 Summary. 

CHAPTER SIX: DISCUSSION AND IMPLICATIONS 

6.1 Introduction •... 

6.2 Discussion and Interpretation of Findings .. 
6.2.1 Communication Channel .... 

6.2.1.1 Decision outcomes •. 
6.2.1.2 Process Outcomes. 
6.2.1.3 Message Features .. 

6.2.2 Leadership .•..... 
6.2.3 Anonymity ....... . 
6.2.4 Leadership and Anonymity. . ... 
6.2.5 communication Channel and Leadership 

6.3 Strengths and Limitations of the Research. 

6.4 Summary and Conclusions ... 

CHAPTER SEVEN: CONCLUSIONS AND FUTURE RESEARCH 

7.1 Introduction. 

7.2 Conclusions. 

7.3 Applying the Results. 

7.4 Future Research .......... . 
7.4.1 Specific Research Opportunities. 
7.4.2 General Research Opportunities. 

APPENDIX A - Experimental Materials. 

SELECTED BIBLIOGRAPHY •........ 

7 

91 

91 

94 
95 
95 

III 
· 114 

115 

· 121 

124 

· 124 
125 
125 
127 

· 135 
137 
139 
141 

. . 142 

143 

· 146 

147 

. . . 147 

151 

. . 153 
153 

. . . 155 

. 158 

185 



LIST OF TABLES 

4.1 Treatments of Research Design. 

5.1 Contrast Coefficient Matrix. 

5.2 Experimental Treatments •. '.' 

5.3 Summary Data for Decision Quality ... 

5.4 Analysis of Variance ......• 
Quality of Decision by Treatment 

5.5 Contrast 1 . . . . . . . . . . . 
Quality of Decision by Treatment 
Pooled Variance Estimate 

5.6 Summary Data for Time to Decision ... 

5.7 Analysis of Variance .. 
Time to Decision by Treatment 

8 

67 

93 

93 

96 

97 

98 

99 

100 

5.8 Contrast 1 . • . . . . . . . . . . . . . . . . . 100 
Time to Decision by Treatment 
Pooled Variance Estimate 

5.9 Summary Data for Consensus . 102 

5.10 Analysis of Variance. 102 
Consensus by Treatment 

5.11 Contrast 1 . . . . .. . ........... 103 
Consensus by Treatment 
Pooled Variance Estimate 

5.12 Summary Data for Equality of Participation. . 104 

5.13 Analysis of Variance .... 104 
Participation by Treatment 

5.14 Contrast 1 ................... 105 
Participation by Treatment 
Pooled Variance Estimate 

5.15 Summary Data for Satisfaction ... . . 106 

5.16 Analysis of Variance ... . 107 
Satisfaction by Treatment 



9 

LIST OF TABLES--Continued 

5.17 Contrast 1 .••••..• 
Satisfaction by Treatment 
Pooled Variance Estimate 

. . • . . . 107 

5.18 Summary Data for Uninhibited Comments •. · 108 

5.19 Minimum and Maximum Number of ..•... 109 
Uninhibited Comments 

5.20 Analysis of Variance .............. 110 
Uninhibited Comments by Treatment 

5.21 Contrast 1 ................... 110 
Uninhibited Comments by Treatment 
Pooled Variance Estimate 

5.22 Contrast 1 Summary .......•....... 111 
A Comparison of the Channels of communication 

5.23 Contrast 2 - Leadership. · 113 
Pooled Variance Estimate 

5.24 Contrast 3 - Anonymity ............. 115 
Pooled Variance Estimate 

5.25 Contrast Coefficient Matrix. 

5.26 Contrast 4 - Interaction Effects. 
Leadership and Anonymity 
Pooled Variance Estimate 

116 

· 117 

5.27 Contrast 5 - Interaction Effects ........ 119 
Communication Channel and Leadership 
Pooled Variance Estimate 

5.28 Summary of Results of Major Hypotheses ..... 121 



LIST OF FIGURES 

2.1 Framework for Literature Review .. 

3.1 Reder and Conklin Model. 

3.2 Conceptual Framework. 

4.1 Research Design ... 

4:2 Research Variables. 

4.3 Mapping of Variables to Reder and Conklin. 
Model 

4.4 PlexCenter Facility .... 

4.5 Face-to-face Decision Room. 

4.6 Original Decision Making Sequence. 

4.7 Revised Decision Making Sequence. 

5.1 Average Satisfaction Values for Contrast 4 

10 

21 

46 

51 

61 

63 

64 

79 

80 

86 

89 

118 

5.2 Average Participation Values for Contrast 5 •.. 120 

6.1 Means of Decision Quality. 125 

6.2 Means of Time to Decision. . 128 

6.3 Means of Consensus . . . . 130 

6.4 Means of Equality of Participation 132 

6.5 Means of satisfaction. . 134 

6.6 Means of uninhibited Comments. . . . . . 136 



11 

ABSTRACT 

Organizations must consider increasing their 

decision-making capabilities in order to remain viable in a 

post-industrial society that Huber characterized as having 

"more and increasing knowledge, more and increasing 

complexity, and more and increasing turbulence" [1984]. He 

sees the challenge for managers in the post-industrial 

environment as learning to make decisions in less time using 

greater quantities of more complex information. 

Group Decision Support Systems (GDSSs) represent a 

computer-based technology that has the potential to increase 

an organization's decision-making capabilities, and to meet 

this post-industrial challenge. 

This dissertation investigated a specific GDSS to 

study hot;; GDSS technology affec·ts group decision making 

compared to the more traditional face-to-face group decision 

making. The research was conducted through the use of a 

laboratory study comparing face-to-face groups of size six 

to GDSS groups of the same size. The decision process was 

the same for both types of groups, i. e., the sequence of 

steps used to solve the problem was consistent for both. 

Additionally, all of the groups were given the same task. 
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Process and decision outcomes were measured for the 

six sets of treatments considered feasible for the 

manipulation of the communication condition, leadership, and 

anonymity. The process out<::omes included satisfaction, time 

to decision, consensus, participation and uninhibited 

comments. The quality of a group's decision was the decision 

outcome measurement. 

The maj or findings of this study are: 1. Decision 

quality was equivalent for both face-to-face and GOSS 

groups; 2. Time to decision was greater for GDSS; 3. 

Consensus was less likely to occur in GOSS groups; 4. 

Satisfaction was lower in GOSS groups; 5. Participation was 

more equitable in GDSS groups. 



CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Why is there so much interest in the improvement 
of managerial decision making? 

[Huber, 1980, page 3]. 

13 

Identifying methods to improve decision-making has long 

been of interest to managers. Huber [1980] cites three 

reasons for their motivation to improve decisions and 

decision-making capabilities~ 1) decision outcomes are often 

the criteria on which a manager is evaluated; 2) the 

outcomes affect the organization on whose behalf the 

managers make the decisions; and 3) the time managers spend 

for decision-making activities is already so great that 

most managers would like to decrease this time by improving 

their decision-making capabilities. 

Of Huber's three reasons, the first two are 

unlikely to be significantly influenced as organizations 

evolve. The time managers spend on decision-making 

activities is, however, very susceptible to change. 

Undoubtedly, the changes forecast for organizations will 

make it necessary for managers to increase their time spent 

in decision-related activities. Consider the following 

prediction: 



Organizational decision making in the organizations 
of the post-industrial world shows every sign of 
becoming a great deal more complex than the decision 
making of the past. As a consequence of this fact, 
the decision making process, rather than the 
processes contributing immediately and directly to 
the production of the organization's final output, 
will bulk larger and larger as the central activity 
in which the organization is engaged [Simon, 1973, 
pp. 269-270]. 
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Huber characterizes the post-industrial society as 

having "more and increasing knowledge, more and increasing 

complexity, and more and increasing turbulence" [1984, p. 

931] . He sees the challenge for managers in the post-

industrial environment as learning to make decisions in less 

time using greater quantities of more complex information 

[p.934]. In other words, they must learn how to increase 

their decision-making capabilities. 

Finding ways to meet the post-industrial challenge 

is not expected to be easy. Many organizational decisions 

of consequence today are collaborative efforts. 

Collaborative work usually requires time to be set aside for 

group meetings. Managers already spend approximately 75% of 

their time interacting with others [Mi.ntzberg, 1973]. 

consequently, they are likely to resist additional demands 

on their time for more meetings, which they frequently 

consider less than optimal use of their time [Huber, 1984]. 

The organizational imbalance caused by an 

environment demanding more frequent group decision making, 

on the one hand, and decision makers demanding more time for 
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managerial activities apart from group decision making, on 

the other; led to the development of techniques for managers 

to increase decision making capabilities, including 

inereasing the productivity of group decision making. 

A characteristic of one set of the decision making 

techniques is the use of structured group management tools, 

such as brainstorming and the Nominal Group Technique. 

Another set uses computer technology "Co aid in decision 

making. This set includes such techniques as decision 

support systems (OSS), computerized decision aids for 

individuals, and group decision support systems (GDSS), 

computer technology used 

making. 

to facilitate group decision 

1.2 The Promise of GOSS 

Operationally, it is believed that a GDSS can make 

decision meetings more productive by reducing the features 

of the decision making process that reduce decision quality, 

and by accentuating the features of the decision making 

process that increase decision quality. Kraemer and King 

suggest that the primary features that reduce decision 

quality in group decision making are from "information loss, 

information distortion, or sub-optimal decision making 

(Le., not enough issues/alternatives explored)" [1986, p. 

354]. These problems occur in group decision making because: 



- Individuals frequently dominate group discussion. 

- Members with low status, perceived or real, 
often defer to high-status m.embers. 

- There is often pressure on individuals to conform 
to group norms. 

- Miscommunication often occurs between group members. 

- Groups often spend insufficient time exploring 
issues and alternatives. 

16 

The GDSS interven"tion should be able to help 

minimize those features of group decision making that 

contribute to productivity losses. The use of a GDSS should 

accomplish this by by allowing participants: to communicate 

and process information in parallel; to anonymously 

contribute to the discussion; to display individual input 

publicly; and to provide an appropriate decision making 

strategy for the task confronting the decision making group. 

Result.s emerging from the research activity in the 

GDSS area suggest that this technology can impact the 

productivity losses and gains of the decision making process 

[Hiltz, Johnson, and Turoff, 1981; Steeb and Johnston, 1981; 

Lewis, 1982; Ruble, 1985; Gallupe, 1985; Watson, 1987; 

Applegate, 1987; Zigurs, 1987]. However, because the 

technology is emerging, there is little agreement among 

researchers on just how GDSS affects the productivity of the 

decision making process. 
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1.3 Purpose of the Research 

The purpose of this research is to study how 

computer technology affects group decision making compared 

to the more traditional face-to-face group decision making. 

In broad terms, the research question that will be addressed 

is: 

How does the use of a GOSS, compared to face
to-face group decision making, affect the 
process outcomes and decision outcomes in a 
group decision making situation? 

The process outcomes in this study are measurahle 

results of the interventions that were imposed on groups of 

decision makers. These outcomes include satisfaction, time 

to decision, consensus, and participation. A decision 

outcome is a measurement of the qual i ty of a group's 

decision. 

This research will be conducted through the use of a 

laborator.y study comparing face-to-face groups of size six 

to GOSS groups of the same size. The decision process, or 

action-oriented intervention, is the same for both types of 

groups, i.e., the sequence of steps used to solve the 

problem will be consistent. Additionally, all of the groups 

will be given the same task. 

This research is expected to contribute to the 

growing body of knowledge concerning group decision support 

systems in a number of ways. It will provide statistics 

from one of the largest samples of GOSS usage to date. It 
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is the only GDSS experiment designed with a uniform action

oriented intervention uniformly applied to all groups. It 

also uses one of the most sophisticated GDSSs in place 

today. 

1.4 Scope of the Research 

This research is an exploratory study of the impact 

of GDSS on small group decision making. Generalizations 

from the study should be qualified due to several limiting 

factors. First, the decision making groups are ge.nerally 

homogeneous, i.e., all participants are upper division 

business students. Also, the decision making task is V" .. Y'Y 

appropriate for such participants as it involves a business 

decision to reallocate a lucrative sales territory. 

Additionally, all of the groups were required to use the 

same sequence of steps in 

as opposed to choosing 

interventions. 

the decision making process 

their own action-oriented 

1.5 Organization of the Dissertation 

Chapter 2 describes the literature review that 

underlies this research. The pertinent literature of group 

decision making and communication make up the first major 

section of the literature review. 

contains the GDSS literature. 

The remaining section 
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Chapter 3 extends a conceptual model that provided 

the framework for this study of GDSS. The hypotheses based 

on this framework are then presented at the end of Chapter 

3. 

Chapt.~;r 4 contains the research methodology that was 

used in this study. The experimental design, re~earch 

variables, task, subjects, and research setting are all 

described. A description of the pilot studies that were 

conducted to test the experimental design is also included 

in this chapter. 

Chapter 5 presents an analysis of the experimental 

results. The statistical methods that were used to test the 

hypotheses are followed by the results of the statistical 

analyses. 

Chapter 6 contains a discussion of the results found 

in Chapter 5. The impl ications of these results are 

then examined. 

Chapter 7 presents the conclusions of this research. 

Addi tionally, future extensions of this study and GDSS 

research in general are suggested. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The Group Decision Support System foundation is 

built upon research undertaken in numerous disciplines. For 

example, information pertinent to groups and grouQ dynamics 

can be found in the communication, management, 

organizational behavior, psychology and sociology 

literatures. The group decision support system information 

can be found within the literature of management information 

systems, computer science, and management science 

disciplines. The information pertaining to decision making 

is as ubiquitous as that of the information pertaining to 

groups. The research from these various disciplines which 

has influenced or added to the group decision support system 

body of knowledge is of specific interest to this study and 

will be reviewed in the following sections. 

In order to better organize this review of the 

literature on GDSSs, given its multi-disciplined background, 

a framework for the literature review is proposed. This 

framework divides the literature into two general bodies of 

knowledge: group decision making and communication; and 

group decision support systems. This framework supports a 
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m~nageable examination of the literature of the various 

disciplineE for theoretical GDSS underpinnings and for their 

relevant GDSS research efforts. The framework proposed for 

this review of the GDSS literature is depicted in Figure 

2.1. 

GROUP 
DECISION MAKING 

and THEORY 

r-
_C_O_M_M_U_N_I_C_A_T_I_O_N--, } L.. _______ ---' -[» r-_R_E_L_A_T_I_V_E __ -, 

LITERATURE GROUP TO GDSS 
DECISION SUPPORT 

SYSTEMS 
GROUP DECISION PERTINENT 

SUPPORT SYSTEM GDSS RESEARCH 
LITERATURE EFFORTS 

Figure 2.1 

Framework for Literature Review 

2.2 Group Decision Making/communication Literature 

Group decision making has been of interest to 

researchers, off and on, since the 1920's [Guzzo, 1982]. 

Their interest has yielded a variety of research literature, 

and a variety of perspectives of group decision making, 

indicative of the numerous dynamic, interdependent elements 

that affect this broad body of knowledge. 

For this review of the group decision making and 

communication literature, the relevant prior research is 

divided into three sections. The first section relates to 

the input, or independent variables, affecting the group 

decision making process. This is to be followed by a review 
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of the literature specific to the group decision making 

process, i . e ., the strategy of the process. The third 

section of the decision making literature review addresses 

the output, or dependent, variables of the group decision 

making process. 

2.2.1 The Independent Variables 

A number of the elements common to much of the group 

decision making literature are central to this study of 

Group Decision Support Systems. A number of recent studies 

have drawn upon the McGrath framework [McGrath, 1984] for 

the study of GOSSs [Watson, 1987; Zigurs, 1987]. 

Hare [1976] also provided a framework for the study 

of small groups. His framework identified the six variables 

shown below as the major interaction variables affecting the 

small group process. All of these variables can be mapped 

into McGrath's conceptual framework [Watson, 1987, p. 9] yet 

provide a slightly different initial perspective of the 

independent variables underlying this GOSS research. The 

brief description accompanying each of the variables 

suggests the relationship of each of these variables to this 

study of a GOSS. 

1. Communication Network the communication 
condi tions of interest, e. g., face-to-face or 
computer-mediated communication. 

2. Leadership - the affect on group decision making by 
the presence or absence of a leader. 
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3. Social Characteristics the affect on group 
decision making by the presence or the absence 
of social characteristics (anonymity vs. non
anonymity) in group decision making. 

4. Task - the important characteristics of the task 
that affect the effectiveness and efficiency of 
group decision making. 

5. Group Size - the number of members in a decision 
making group. 

6. Personality - the variable most directly related to 
the individual in a decision making group. 

A broader description of these six independent variables and 

of their importance to the study of GDSSs are discussed in 

the following SUbsections. 

2.2.1.1 communication Network 

The term communication networks, as used here, 

refers to the mode of communications used by groups in the 

problem solving process. In studies of small group 

communication, Rice [1987] found that communication network 

factors can influence patterns of information flow, decision 

quality, and the level of satisfaction of group members 

towards the process. The communication netlilork factors are 

basically attributes of the communication medium that may 

alter who can communicate with whom; the modalities by which 

members of the group can communicate (e.g., audio only 

versus face to face); and the communication strategies and 

tactics that are used by group members [McGrath, 1984, 

p.166]. The attributes of the communication medium, which 
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are sometimes referred to as channels of communication, are 

often altered in a GDSS. 

However, the combinations of communication channels 

underlying GDSSs present classification problems for GDSS 

researchers. Problems of this nature 

Williams [1977], who indicated that 

were suggested by 

many of those 

researching communications media have adopted different 

operationalizations of the media of communication. 

Culnan and Markus say the problem in the literature 

referred to by Williams occurs because of "the lack of 

natural conceptual linkages between theories of media and 

theories of organizational communication and information 

processing which forces researchers to make generalizations 

about the effects of media on intraorganizational 

commu.nication" [1987, pp. 434-435]. In other words, 

theories relating communication and its affect on the 

organization have not evolved as fast as communications 

media. 

Whatever the reason, researchers may be embedding 

the communications variable in classification schemes that 

neglect important individual differences in communication 

media. Classification by such terms as information exchange 

[DeSanctis and Gallupe, 1986], information technology 

[Kraemer and King, 1986], mediated communication [Short et 

al., 1976], computerized conference [Hiltz, Johnson and 

Turoff, 1986], the new media [Rice, 1984], and electronic 
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media [Culnan and Markus, 1987] suggest the importance of 

the communication variable but may mix modes of 

communication and neglect the individual channel differences 

that the various communication modes can have on the 

decision and process outcomes. The studies conducted by 

Weeks and Chapanis [1976] and Zigurs [1987], however, 

represent research that specifically addresses problem 

solving using specific channels of communication. 

The communication variable, or communication network 

variable, from Hare's terminology, appears to be neglected 

in the literature pertinent to GOSS research, given its 

influence on the outcomes of the group decision making 

process. A step in the right direction is DeSanctis and 

Gallupe's [1987] multidimensional taxonomy of GOSSs which is 

based on what they call an information exchange view of 

group decision making. This view suggests "that the effects 

of GDSS occur due to changes in the pattern of interpersonal 

communication brought about by the technology. In 

particular, the use of GOSS alters the nature of 

participation within the group, which, in turn, impacts 

decision quality and other outcomes of a meeting" [p.2]. 

Unfortunately, the 3-level classification scheme of 

GOSS they propose appears to overlook some of the unique 

attributes of the communication networks currently installed 

in GOSSs. Por example, they classify the computer mediated 
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communications system (CMSC) in Hiltz and Turoff's 1985 

article as a Level 3 GDSS. At Level 3 "each member of the 

group represents a node in the communications network and 

deliberate communication patterns are imposed on the group 

by the technology" [p. 8] . However, Hiltz and Turoff 

specifically state that under the CMSC heading falls 

electronic mail, computerized conferencing and bulletin 

board systems, and that they are not discussing any subset 

of CMSCs [Hiltz and Turoff, 1985, p.680]. Each of the CMSCs 

they describe can have unique patterns of exchange. 

Consequently, each may impact decision quality and the other 

outcomes of group meetings differently. In other words, 

there are more communication channel differences within 

certain classes of the DeSanctis and Gallupe 

mUltidimensional taxonomy than can be adequately described 

by the taxonomy. 

2.2.1.2 Leadership 

The second of the six major interaction variables 

identified by Hare to affect the small group process is 

leadership. This is the variable he calls the "hardy 

perennial among research topics" [p. 180] undoubtedly 

because it is so extensively researched. The importance of 

this variable to group decision making may be diminished 

in situations where group decision support systems are used. 
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This notion is supported by Fiedler's [1974] contingency 

theory of leadership. 

Fiedler argues that effective leadership is 

contingent on the group and the situation. The task 

abilities of members and attributes of the situation will 

affect the group's success. The attributes of the situation 

could be influenced by the communication network, as 

suggested by the preceding section of this literature 

review, or by any of the other major interaction variables 

which affect the outcomes of decision making. Fiedler's 

contingency theory can be used to indicate how favorable a 

particular situation is for exercise of leadership depending 

on three main variables: 

1. How positive is the relationship between leader and 
members? 

2. How structured is the group's task?1 

3. How powerful is the leader's formal position in the 
group? [McGrath, 1984, p.254-255]. 

'l'he relationship between leaders and members, and 

the power that a leader has in a group, may be altered by 

the communication network used in the group decision making 

1. Once again we are reminded of the importance of 
the task variable to the small group process. Its 
reoccurrence in the literature may be why some researchers 
considered it the most important independent variable in the 
small group process. Once again, this variable will be 
discussed in some detail in a subsequent section of the 
literature review. 
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process. Hiltz, Johnson, and Tllroff [1981] and Turoff and 

Hiltz [1982], in comparing computerized conferencing systems 

to face-to-face communication, suggest the possibility that 

computer mediated communication may actually undermine 

leadership by filtering out interpersonal cues that are 

often necessary for leaders to emerge. 

strickland, Guild, Barefoot, and Patterson [1978], 

in a study using a video-mediated communication network, 

found that groups using this electronic media have less 

dramatic leadership emergence, the process of a potential 

leader assuming the role of leader, -than do face-to-face 

groups. They found that intragroup processes are strongly 

affected by media. A strong leader is much more likely to 

emerge in face-to-face groups than in video-mediated groups. 

One explanation they provided for these findings is that 

"mediated communication reduced the interpersonal cues (both 

verbal and nonverbal) to the extent that individuality of 

each group member is less salient to the participants" 

[p.593]. Inhibiting the interpersonal cues, they note, may 

cause participants to increase the focus on the task while 

decreasing attention to the interpersonal processes. 

Culnan and Markus [1987] have also suggested certain 

interpersonal cues may be filtered out by the communication 

network which may affect the leadership variable in the 

small group process. These cues include the direction of 

eye gaze and eye contact which some consider important 
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sources of feedback and reinforcement to the emerging leader 

in a small group. Most computer-mediated communication 

filters these nonverbal cues. 

Another theory suggested by CuI nan and Markus [1987] 

is the way the communications network regulates the 

interaction of the participants. Frequency and duration of 

speaking, they note, are empirically linked to the emergence 

of leadership and consensus in small groups. They suggest 

that the synchronous electronic communications networks have 

been shown to afford more equal participation among group 

members diminishing the potential for dominance by a leader. 

2.2.1.3 Social Characteristics 

The social characteristics variable refers to the 

personal characteristics of the participants in groups. The 

variable includes such attributes as age, sex, physical 

attractiveness, and ethnicity [Hare, 1976]. Hare suggests 

that it is possible to control the pattern and outcome of 

group interaction by selecting members with certain 

combinations of social characteristics. 

The ability of many GOSSs to conceal some, or all, 

of these social characteristics represents the aspect of 

this variable that is particularly relevant to this study of 

GOSS. This is accomplished by an "anonymity" feature that is 

embedded in the communication networks of many GDSSs in use 

today. 
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CuI nan and Markus [1987] suggest that the anonymity 

feature found typically in synchronous communication 

networks produces more equitable rates of participation 

among the participants. They cite a study by Vallee [1984] 

which found that the rates of participation in face-to-face 

discussion are highly unequal. Similarly, Hiltz and Turoff 

[1978] found that participation rates were significantly 

more equitable for groups which allowed participants to 

enter their comments simultaneously via computer terminals. 

They attributed this to the anonyrni ty that the electronic 

media extends to low status individuals, women, and people 

with communication anxiety, who frequently defer to others 

in face-to-face interaction. 

2.2.1.4 Task 

The nature of the problem, or task , given to 

decision making/problem solving groups has a great deal to 

do with the group's performance. For this reason, Hare and 

others consider the group decision task as one of the most 

important variables in the group decision process. The 

decision task has been the focus of earlier GDSS research by 

Gall upe [1985]. His study investigated the impact of 

different levels of decision task difficulty on the use of a 

GDSS. There is less in the literature about the role of the 

task and its relationship to the communication network in 



group decision making. 

conflicting. 
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What there is seems to be 

Short, Williams, & Christie [1976, p. 62] caution 

that "simple theories of efficiency provide no grounds for 

distinguishing those situations in which the outcome is 

affected by medium from those in which it is not." In 

essence, they suggest that some tasks are sensitive to the 

communication medium and others are not. Generally, 

tasks in which interpersonal relationships are important are 

sensitive to the media, while tasks involving simple 

cognitive material (e. g. problem solving, information 

exchange) are not. They believe this is due to non-verbal 

cues not bearing great importance on the outcome of problem 

solving and information transmission tasks. 

Another cooperative task has been shown to be 

insensitive to media differences (at least within the ~ange 

of voice media), Williams [1977] found that generating ideas 

is a task that does not require interpersonal communication 

to be efficient, so there is no a priori reason for 

expecting that face-to-face would be more or less efficient 

than would teleconferencing. 

2.2.1.5 Group Size 

Group size is another of the six maj or variables 

affecting the group interaction pr.ocess. The literature that 

discusses group size in relation to decision and process 

outcomes is extensive. McGrath's [1984] conceptual 
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framework for the study of groups considers group size to 

affect the patterned relationships among group members and 

therefore to be one of the properties of a standing group. 

Hare [1976J suggests that group size can affect the 

satisfaction felt by members of the, group with 

participants in larger groups usually being less satisfied 

than those in smaller groups. Also, the size of the group 

may affect the emergence of leadership as larger groups may 

precipitate more unequal participation among group members. 

Shaw [1981] suggests increasing group size allows 

added resources for problem-solving and greater 

opportunities for interaction. However, as group size 

increases, there is less opportunity for participation in 

discussion by all members. Larger groups also have a greater 

need for leader direction and tolerate that direction more. 

Addi tionally, members of larger groups are also less 

attracted to the group, experience greater tension, have 

greater difficulty in reaching consensus and are less 

satisfied than members of small groups. 

2.2.1.6 Personality 

The interaction patterns of a group of decision 

makers can be affected by variations in members' 

personalities. Hare [1976] describes this variable as the 

one most directly related to the individual. "Research on 

the effects of variations of personality composition on 
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group behavior provides a link between individual and group 

psychology" [Hare, p.181]. 

Hare discusses four general personal i ty dimensions 

from which predictions about the interaction process of 

groups have been made. He characterizes the personality 

dimensions by their tendencies toward dominant, positive, 

serious, and conforming behavior. The aspect of the 

personality variable that is particularly interesting to the 

present GOSS research is a better understanding of the 

affect on the four personality dimensions when a GOSS is in 

place. For example, Hare [1976] says that "a dominant 

personality trait is associated with a high rate of 

interaction in a group and a specialization in task 

leadership" [p.199]. Hare described an experiment comparing 

different communications networks for a decision-making 

task. One network allowed messages to be passed only to a 

person in the center of the network, while the other network 

allowed messages to be passed between all members. 

Subjects with a dominant personality were found to be 

relatively more efficient in the centralized group 

structure. 

2.2.2 The Process Variables 

The structure, or process, undertaken in group 

decision making also has a number of aspects of interest to 

GOSS researchers. The studies of importance to this 



34 

research are those that discuss the theory for, and the 

resul ts of, interventions into the group decision making 

process. 

Such interventions represent a structure that can be 

applied to the decision making process. An example of such 

a structure in traditional decision making, i.e., non

computer mediated, is the use of pencil and paper techniques 

for generating ideas and voting. A similar structure can be 

created in the computer-mediated decision making process by 

software. 

Guzzo [1982] described two general types of 

interventions to the group d~cision making process that can 

impact the efficiency and the effectiveness of group 

decision making. He referred to the first intervention as 

"action-oriented," as the emphasis of the intervention is 

the action, or process, of the decision making group. The 

second type of intervention is called "input-oriented" 

because its emphasis is on the arrangement and circumstances 

of the inputs to the decision making process. 

Action-oriented interventions reflect a strategy, or 

a specific sequence of activities that may be imposed on the 

group process. For example, group members may be asked to 

first generate alternative solutions to the problem under 

discussion. These alternatives can then be consolidated 

during the second phase of the activity sequence, and voted 
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An input-or iented intervention 

is related to the manipulation of one or more of the input 

variables discussed in the previous section; for example, 

changing the group size or manipulating the flow of 

information among participants. Guzzo notes that both 

types of interventions are often used together to improve 

decision making. 

The previous section of the literature review 

described a number of input-oriented interventions used by 

researchers, and the effects of these interventions on the 

decision and process outcomes of group decision making. 

This section of the literature review will concentrate on 

the action-oriented, process, or strategy, interventions 

that are pertinent to GDSS research. 

One of the most common action-oriented process 

interventions used in decision making and problem solving is 

Brainstorming [Osborn, 1957]. This process strategy is 

eften characterized by the forced separation of idea 

generation from idea evaluation. Actually, the technique is 

governed by four basic rules: a) criticism is ruled out; b) 

freewheeling is welcome; c) quantity is wanted; d) 

combination and improvement are sought [Jablin and Sussman, 

1978]. Guzzo [1982, p.6] notes that "separating idea 

generation from evaluation is beneficial to group decision 

making because it forces a group to examine extensively the 

nature of the problem, promotes the appearance of many 
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possible solutions for a group's consideration, and 

decreases the tendency of groups to be ' sol uti on-minded . ' " 

separating idea generation from idea evaluation is also 

believed to decrease the inhibition of members and to 

increase the number of ideas generated [Jablin and Sussman, 

1978; Jablin, 1981J. 

The Nominal Group Technique [Delbecq, Van den Ven, & 

Gustafson, 1975] 

that is used to 

is another action-oriented intervention 

improve group decision making. This 

strategy for the decision-making process consists of a 

sequence of four activities: a) silent generation of 

written ideas by group members; b) recording the ideas in a 

form visible to all; c) discussion of each recorded idea for 

clarification and evaluation; d) voting on the ideas. 

The Delphi method [Dalkey, 1969] does not require 

face-to-face interaction of the decision makers. It allows 

solicitation and collation of individual judgments on a 

topic through the use of sequential questionnaires 

interspersed with summarized feedback from earlier 

responses. 

Multiattribute utility analysis [Eils and John, 

1980] is another action-oriented intervention that has been 

used to enhance the performance of decision-making groups. 

The strategy involved with this intervention requires the 

group to list alternative solutions to the problem; specify 
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the attributes, or consequences, of each alternative; 

numerically assess the value of each alternative with 

respect to each attribute; rank the attributes by their 

importance; and mathematically combine the information to 

produce the group decision [Guzzo, p.7J. 

A number of other group decision making strategies 

relating to the process of decision making and that can be 

classified as action-oriented interventions were described 

by Seibold [1979J. Zigurs cautions that while automation of 

many of these techniques may mean greater efficiency in the 

capture, storage, retrieval, and display of the information, 

there" is the inherent danger that automating them will 

change the dynamics of the group in significant ways 

[Zigurs, 1987, p.20J. 

The literature contains a number of studies that 

involve the more common of these action-oriented 

interventions to the process in GDSSs. These ''''ill be 

discussed il1 literature specific to GDSSs (Section 2.3). 

2.2.3 The Dependent Variables 

The" third sUbsection of the group decision making 

and communication literatures reviews the studies that have 

defined, measured, or have suggested ways to measure, the 

output, or dependent variables, of the group decision making 

process. Rice [1984, page 137] presents a summary of 

several controlled experiments involving computer-mediated 
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and face-to-face communication. He suggests that these 

experiments provide two perspectives, labeled cool and warm, 

on the impact or consequences of group decision making. 

These perspectives may be used to help determine the 

appropriate uses of GDSSs, and are used here to illustrate 

the output, or dependent, variables of interest to earlier 

researchers of GDSSs. 

He labels the first perspective as the "cool" 

school, the classic behavioral/information processing model 

of decision making. "This perspective argues that positive 

and accurate decisions come from groups with low conflict 

wherein more information than opinion is exchanged, and such 

exchange is relatively equal and frequent" [Rice, 1984, 

p.133]. 

Implicit in this description of the cool school 

perspective are a number of output variables that have been 

considered by researchers. For example, positive and 

accurate decisions, or decision quality, was a variable 

studied by Johnson, Hiltz, and Turoff [1981] and Murrel 

[1983] . A second variable suggested by the cool school 

perspective is the relatively equal exchange of information, 

or equality of participation, which was studied by Kiesler, 

Siegel, and McGuire [1982] and Hiltz, Johnson, and Agle 

[1978]. Another variable implicit in the description is low 

conflict within groups which was of interest to Johnson, 
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Hiltz, and Turoff [1981J; Hiltz, Turoff and Johnson [1982J; 

and Hiltz, Johnson, and Agle [1978J. 

The "warm" school perspective also implies, albeit 

less obviously than the cool school, at least one variable 

that has been of interest to researchers. According to 

Rice, this school emphasizes the importance of group norms, 

affective bonds, trust and commitment. "The assumption here 

is that routinization, explicitness, and efficiency work 

against the development of appropriate decisions. Negative 

affect, polarization, flaming, and intransigence may result 

when communication is not regulated by group affect " 

[Rice, 1984, p.134J. Satisfaction, or perceptions of the 

process, is one variable suggested by the warm school 

perspective. This variable has been investigated in several 

GDSS related studies [Lewis, 1982; Gallupe, 1985; Watson, 

1987; Zigurs, 1987J. 

Prior GDSS research has included many of the 

independent, process, and dependent variables discussed in 

the review of group decision making and communication 

literature. In the following section, a number of these 

studies, and the treatment of these variables, will be 

reviewed. 

2.3 Group Decision Support System Literature 

The importance and the climate of organizational 

decision making provide an impetus for the rise in research 
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activity in the area of group decision support systems 

[Kraemer and King, 1986]. 

Much of this research suggests that a GDSS may have 

the ability to increase the effectiveness of group decision 

making [steeb and Johnston, 1981; Lewis, 1982; Gallupe, 

19S5; Applegate, 1986; Zigurs, 1987]. Some of the GDSS 

research has suggested otherwise [Ruble, 19S4; Watson, 19S7; 

Beauclair, 1987]. 

Steeb and Johnston's [19S1] study was based on the 

Perceptronic's Group Decision Aid. This decision system was 

designed to aid the group process in five ways: 1) decision 

tree structuring; 2) full group participation; 3) 

identification of critical issues; 4) conflict resolution; 

and 5) decision recommendation. Their results indicated 

that groups using the decision aid required more time, but 

had higher participant satisfaction and more confidence in 

their decision than un-aided groups that dealt wi th the 

task. 

Lewis [19S2] integrated a number of problem solving 

tools into a GDSS he called Facilitator. The performance of 

groups using Facilitator was compared to that of groups that 

used the same tools in booklet form and to that of 

unsupported groups. His results indicated that the use of 

the GDSS reduced the domination of a single group member, 

generated more alternatives for consideration, and produced 

higher quality decisions. 
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Ruble [1984] employed a specific decision support 

system in a laboratory study to examine the effects of a OSS 

in the group decision-making environment. His results 

indicated no differences between groups using the OSS and 

those who did not. He speculated that his results were 

related to a task that was inappropriate for the OSS. 

In experiments for Gallupe's [1985] dissertation, 

3-person groups were given a task that was considered either 

of high or low difficulty. Groups, irregardless of task 

type, used either a GOSS to solve the task or an unsupported 

problem solvinq method. The objective of his research was 

to determine the impact of the task on the use of GOSS 

technology. His major findings include: 1) groups that were 

given high difficulty tasks had higher quality decisions 

using the GOSS; 2) there was no difference in the time for 

groups to arrive at a decision, regardless of the type of 

support; 3) participation was unaffected by the task 

difficulty and the use of a GOSS. 

Applegate [1986] observed over 100 executives using 

the MIS Planning and Oecision Lab at the university of 

Arizona for her study of the use of a GOSS for idea 

generation and management. Her action research concentrated 

on three areas: the influence of the GOSS technology on the 

idea generation process; the dynamics of this process using 

electronic brainstorming; and the satisfaction users felt 

with the process. Applegate found that planning groups 
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could be aided by the GDSS in planning tasks such as idea 

generation: participation among the planners was equitable: 

and satisfaction with the process and the outcome of the 

sessions was high. 

Watson's [1987] study varied the size of groups to 

examine the robustness of the effects of GDSS technology. 

His task was a preference allocation problem which was given 

to three and four person groups that had either no support, 

structured manual support, or computerized support. His 

results, contrary to earlier findings, suggested that GDSS 

technology does not improve group consensus, perceived 

decision quality, solution satisfaction, or the equality of 

influence, when compared to unaided or manually aided 

groups. He also found that group size did not affect group 

behavior in the GDSS-aided groups. watson attributed these 

results, in part, to a task, a decision making process, and 

a GDSS that was unfamiliar and difficult to many of the 

participants. 

Beauclair's [1987] findings on the effects of a GDSS 

for process support on small group decision making were also 

contrary to the findings of earlier research. She 

investigated two process support applications, 

voting/rating, and brainstorming. Groups of three to five 

members were assigned to one of four process conditions: 1) 

no computer support; 2) computerized brainstorming and 
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computerized voting/rating; 3) manual brainstorming and 

computerized voting/rating; 4) computerized brainstorming 

and manual voting/rating. Her major findings indicated that 

the computerized processes did not: 1) result in more 

positive attitudes about the decision; 2) result in more 

active participation among group members; 3) lead to higher 

quality interactions. Additionally, she found no 

differences in the time to decision and the quality of the 

decisions. 

Zigurs [1987] used a laboratory experiment to 

examine the effects of a GOSS on influence behavior. In 

her experiment, she gave both GOSS-supported and non

supported groups, of size three and four, an intellective 

type task in order to measure the amount and type of 

expressed influence behavior. She found that there was no 

significant difference in the overall amount of influence 

behavior between GOSS and non-supported groups, but the 

distribution of influence was more even in the GOSS groups. 

She also found that group size had no effect on influence 

behavior but the patterns of influence were different 

between GOSS and non-supported groups. 

2.4 Summary of the Literature 

This preliminary review of GOSS-related literature 

has underscored the need for research which can help 

determine how GOSS affect decision outcomes and the decision 
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process. The conflicting nature of some of the earlier 

research over the observed affects of GDSS represent 

research opportunities which will add to the new, yet 

growing, body of GDSS knowledge. 

The literature review has also suggested ways to 

manage such multi-discipline research. The literature of 

group decision making has identified the major independent 

variables believed to impact the group decision making 

proce:::>s. six major variables affecting the interaction 

process of small groups will be considered in the design of 

an experiment t9 determine how GDSS affects decision 

outcomes and the decision process, three explicitly so. 

Insights into methods which have been used 

effectively to manage the process, or structure, of group 

decision making have also been provided. Determining the 

appropriate strategy for the group decision process is 

important and will be carefully developed in the design 

phase of this study. 

Additionally, this literature referred to several 

dependent variables that embody effectiveness and efficiency 

characteristics of decision outcome and decision process and 

has suggested ways to measure these variables. 
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CHAPTER THREE 

CONCEPTUAL MODEL, EXTENDED MODEL, AND HYPOTHESES 

3.1 Introduction 

This chapter describes the conceptual model 

underlying the current study of group decision support 

systems. An extension of the conceptual model follows the 

description, yielding the framework and research variables 

that are used to test five major hypotheses. 

3.2 The Conceptual Model 

The conceptual model underlying this study of group 

decision support systems is Reder and Conklin's [1987] model 

of communicative events in distributed decision process. 

Broadly, this view (shown in Figure 3.1 below) depicts four 

communication activities in the group decision making 

process. The research variables that can relate to each of 

these communication activities make this a very robust 

framework for GDSS research. 
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Process 
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Each communication activity in .this model represents 

a set of research variables for which data can be collected 

and analyzed. The arrows indicate that a causal relationship 

may exist between the linked activities. For example, 

characteristics of the group and the task can influence the 

group's selection of particular channels for communicating 

during the decision making process. These characteristics 

may also influence the content and structure of the messages 

that are generated during the decision making process. The 

channel selected may also affect these message features. 

The explicit decisions made by the group, referred here to 

as the decision outcomes, and the implicit evaluation of the 

decision process, or the process outcomes, may be affected 

by all of the foregoing variables. 

There are six sets of research variables represented 

by the four communicative activities of the Reder and 

Conklin model: decision group characteristics, decision task 
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characteristics, channel selection, message features, 

decision outcomes, and process outcomes. These sets of 

research variables make this model particularly useful for 

GDSS research. 

Decision group characteristics are the first set 

of research variables reflected in the above model. These 

are the independent variables that are associated with the 

group itself. Examples of variables of this type are Hare's 

[1976] major interaction variables, leadership and group 

size. The decision group variables also map directly to 

variables associated with McGrath's [1984] standing group. 

Decision task characteristics are the second set of 

research variables explicit in the model. This set of 

variables includes the independent variables that can be 

associated with the decision task itself, the time available 

for making the decision, and the techniques employed in 

resolving the task. The importance that Hare attributed to 

the task variable was established in section 2.2.1.4 of the 

previous chapter. A comprehensive example of decision task 

characteristics can also be found in McGrath's Group Task 

Circumplex [1984, p. 61]. 

The third set of research variables represented by 

the Reder and Conklin model is found wi thin the second 

communicative activity in the model, channel selection. The 

maj or research variable related to this acti vi ty is the 

communication channel used by groups in the decisi"on making 



48 

process. Hare [1976] refers to this variable as the 

communication network. In McGrath's taxonomy, the 

communication channel selected for group decision making is 

one of the technological properties of the environment. 

The fourth set of research variables applicable to 

the Reder and Conklin model are message features, which are 

represented by the communicative activity of the same namo. 

This set of variables could include any measurable 

characteristics of the groups' messages which may have been 

affected by the group and/or task characteristics and/or the 

nature of the communication channel selected. For example, 

the remarks made by participants during the group decision 

making process may reflect the effects of a particular 

communication channel, or the lack of a channel. The number 

of uninhibited comments, for example, made during the course 

of group decision making may decrease because the 

communication medium does not support nonverbal cues in the 

discussion. 

Decision outcomes represent the fifth set of 

research variables in the model above. The measurement of 

these dependent variables comes from post-process ratings of 

the quality of the group decision. 

Process outcomes are the final research variables 

of the Reder and Conkl in model. Similar to decision 

outcomes, these are also dependent variables measured at the 
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end of the decision process. The orientation of these 

variables, however, is the decision making process, and not 

the decision. For example, researchers may be interested in 

the participants' perceptions of the decision making 

process, whether or not the group arrived at consensus, 

and/or the amount of time that was required by the process. 

The description of the six sets of research 

variables represented by the four communicative activities 

of the Reder and Conklin model suggests a very robust 

framework for GDSS research. The first two activities of 

the model can host any combination of Hare's [1976] major 

variables affecting the interaction process of small groups, 

and McGrath's [1984] conceptual framework for the study of 

groups. The remaining communication activities of the model 

can also accommodate any combination of dependent variables 

found in the literature pertinent to GDSS. The flexibility 

provided by this model is one reason why it is particularly 

appealing for this research. 

Another reason why the Reder and Conklin model is 

appealing is due to the emphasis placed on the channel 

selection activity in the model. This activity represents a 

set of research variables that have been a source of 

misunderstanding in the research relating to GDSS. For 
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example, to some researchers the channel of communication 

refers to the communication medium itself. 1 To others, 

[Weeks and Chapanis, 1976; Zigurs, 1987] the channel refers 

to various attributes of the communication channel. For 

example, does the communication medium have a nonverbal, an 

audio, a tactile, a written, and/or an electronic channel? 

Does the medium have a synchronous channel or an 

asynchronous channel, or some other type of channel that 

controls when participants communicate with one another? 

Does the medium allow users to participate anonymously, or 

non-anonymously? 

To date, there has been little GDSS research 

focusing on the attributes of the communications media 

underlying the GDSS. However, the evolution of electronic 

communications is increasing the number of communication 

channels (attributes) open to users of the new media. The 

Reder and Conklin model provides a timely conceptual 

structure which reflects thp. importance of this growing set 

of research variables. 

3.3 The Extended Model. A Framework For GDSS Research 

An extended version of the Reder and Conklin 

model represents the conceptual framework used in this study 

1 Reder and Conklin consider the communication 
channel to be similar to Hare's communication network, i.e., 
a specific medium of communication, rather than fl single 
attribute of the medium. 
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of GDSS. This framework, shown in Figure 3.2 below, 

reflects the research variables from which the hypotheses to 

be tested were developed. 

Simply stated, the model describes a situation in 

which specific independent variables associated with the 

decision group, the decision task, and the selected channel 

of communication can be manipulated to study the effects on 

the features of the message, the decision outcomes and the 

process outcomes for a problem confronting groups of 

decision makers. 

DECISION 
GROUP: 

Leadership 
(YIN) 

Group Size 
WorkHistory 

-;.. 

DECISION 
TASK: 

Type of 
Task 

Strategy 
Time L.imit 

CHANNEL 
SELECTION: 

GDSS or 
Face-to--

face 

ATTRIBUTE: 
Anonymity 

(YIN) 

> 0-> 

J 
MESSAGE 
FEATURES: 

Extent of 
Uninhibited 
Behavior 

Figure 3.2 

Conceptual Framework 

v 
->0-> 

DECISION 
OUTCOME: 
Decision 
Quality 

PROCESS 
OUTCOMES: 
Time to 
Decision 
Consensus 
Particip-

ation 
Satisfac

tion 

'~'his framework reflects most of the independent and 

dependent variables considered in earlier GDSS research and 

discussed in Chapter 2. Specific combinations of these 



52 

research variables are the basis for the hypotheses that 

follow. 

3.4 Hypotheses 

This section develops five major hypotheses whose 

outcomes will address the major question of this research: 

How does the use of a GDSS, compared 
face group decision making, affect 
process and the decision outcomes 
decision making situation? 

to face-to
the decision 
in a group 

The five maj or hypotheses (labeled HI - H5) are 

presented in their null form below. The major hypothesis 

relating to the communication condition is decomposed into 

six alternative hypotheses (labeled Hla - HIf) based on the 

literaturp. reviewed for this study in the previous chapter. 

The four other major hypotheses reflect GDSS research that 

is exploratory in nature, Le., there is little in the 

literature which suggests any results for tests of these 

hypotheses. Therefore, no alternative hypotheses have been 

proposed for the four remaining major hypotheses. 

HI: The channels of communication have no effect on 
the decision outcomes and process outcomes of 
decision making groups. 

An alternative hypothesis that specifically 

addresses the communication channel independent variable and 

the dependent variable decision quality is advanced in 

hypothesis Hla. 



Hla: The quality of decisions made by groups 
using the GDSS channels of communication 
should be better than the quality of 
decisions made by groups using the face
to-face communication channels. 
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In studies of small group communication, Rice [1987] 

suggests that communication network factors can influence 

the quality of decisions made by groups. Generally, those 

that believe that the better quality decisions come from 

GDSS communication can be associated with the "cool" school. 

This is the perspective that believes that more accurate 

decisions come from groups that exchange more information 

and less opinion, and this exchange is relatively equal and 

frequent [Rice, 1984, p.133]. 

HIb: The time to reach a decision will be 
longer in groups using GDSS channels of 
communication than in groups using face
to-face channels of communication. 

Williams [1977] compared voice media (face-to-face) 

communication to written, or typed media, such as that used 

in GDSS communication. He found that for problem solving 

tasks, voice media will yield different results than media 

that must be written or typed. He suggests two reasons why 

voice-media generally provides faster solutions. First, 

people usually speak faster than they write or type. 

Second, participants often engage in other activities 

(e.g., searching) while speaking, but not while writing or 

typing. 



Hlc: Consensus is less likely in groups using 
the GDSS channels of communication than 
in groups using face-to-face channels of 
communication. 

54 

Rice [1984 J suggests that groups using a GDSS to 

communicate are less likely to reach consensus than face-to-

face groups communicating verbally. He reasons that given a 

set time for decision making, e. g., a group meeting 

scheduled for two hours, the GDSS groups will have less 

effective time in which to consider the problem than face-

to-face groups. GDSS participants must type their comments, 

usually at a rate slower than occurs over the verbal 

channel. In other words, the verbal channel transmits more 

words per time unit than most GDSSs. 

Additional support for this hypotheses was given by 

Hiltz, Johnson, and Turoff [1981J who suggested that face-

to-face groups may exert greater pressure on group members 

to arrive at consensus than GDSS groups. 

HId: Participation will be more equal in 
groups using GDSS communication channels 
than in groups using face-to-face 
communication channels. 

Ample sUbstantiation for this hypothesis exists in 

the literature. Vallee [1984J, for example, found that the 

rate of participation among members of face-to-face groups 

was often inequitable. Culnan and Markus [1987J reason that 

this occurs because people with any kind of communication 

anxiety typically defer to others in face-to-face 

interaction. Hiltz and Turoff [1978J found that more 
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equitable rates of participation existed among participants 

\>lho were asked to enter their comments via computer 

terminals. strickland, et al., [1978] suggest that 

computer-mediated communication reduces the interpersonal 

cues among participants to the extent that individuality of 

each group member is less salient to the participants. 

HIe: The decision making group's satisfaction 
with the decision making process will be 
less for groups using GDSS channels 
of communication than for groups using 
the face-to-face channels. 

The satisfaction felt by participants toward the 

decision making process is difficult to attribute solely to 

the type of communication medium used by decision making 

groups. However, satisfaction is implicit in Rice's [1984J 

"warm" school perspective because of its emphasis on human 

relations and integrative solutions. 

Hlf: There will be more uninhibited behavior 
in groups using the GDSS channels of 
communication than in groups using face
to-face channels of communication. 

Uninhibi ted behavior in this context refers to 

comments that are characterized by extreme socioemotional 

content. Rice and Love [1987] refer to such comments as 

"flaming" or "disinhibition." Siegel, et ala [1986] found 

that groups using the computer to communicate used swear 

words, name-calling, and insults more than the same groups 

communicating face-tu-face. They attribute this to the 
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relative absence of social context information and social 

feedback inherent in computer-mediated communication. 

H2: The presence of an assigned leader will have no 
effect on the decision outcomes and process 
outcomes of decision making groups. 

This second maj or hypothesis is included in this 

study because of the historical importance of the leadership 

variable to the interaction process of small groups. 

A number of researchers, including strickland, et al., 

[1978J; Hiltz, Johnson and Turoff, [1981J; Turoff and Hiltz, 

[1982J; and Culnan and Markus [1987J, have suggested that 

leadership may be less likely to emerge in groups that use 

computer-mediated communication rather t,han face-to-face 

communication because the interpersonal cues important to 

leader emergence may be filtered out by the electronic 

medium. However, the essence of this hypothesis is not 

whether a leader is more or less likely to emerge in the 

decision making process, but whether the absence of a 

leader, which may be related to the use of a particular 

communication medium, will affect decision and process 

outcomes of the decision making groups using the medium. 

This hypothesis is exploratory in nature considering 

little research has been undertaken in this area. However, 

Turoff and Hiltz [1982J discovered th~t the presence of an 

assigned leader in a group decision making situation with 

computer-based tools led to worse decisions than in group 



57 

decision making situations where either an assigned leader, 

or computer-based tools, were used alone. 

H3: Anonymity will have no effect on the decision 
outcomes and process outcomes in decision making 
groups. 

A number of studies have suggested that anonymity, 

the communication channel that prohibits group members from 

knowing which participants made what comments, affects the 

decision and process outcomes of group members. Culnan and 

Markus [1987], for example, suggest that anonymity affords 

group members the ability to achieve more equitable rates of 

participation. Rice [1987] implies that the anonymity 

feature of computer-mediated communication systems actually 

frees participants of sufficient constraints to allow higher 

quality decisions, greater equality of participation, and 

greater variance of opinion. This occurs, according to 

Rice, because the computer-mediated communication systems 

"do not convey as much information as face-to-face 

communication about the socioeconomic status, physical 

attributes, gender, age, locational surroundings, speaker 

dominance, network struc·ture, and communication regulator 

cues (such as turn taking)," which frees participants from 

many of the constraints of group interaction [Rice, 1987, 

p.80] • 

The two remaining hypotheses consider the 

interaction effects of the three independent variables. 

Since anonymity was an unfeasible channel for face-to-face 
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groups in this study, only two interaction combinations were 

considered. support for these hypotheses can be found in 

the literature, but generally by association only. 

Therefore, these remaining hypotheses are also considered 

exploratory in nature and offered alone in their null form. 

H4: There will be no inte~action effects between 
leadership and anonymity. 

H5: There will be no interaction effects between 
leadership and the communication condition used 
by decision making groups. 

3.5 Summary 

This chapter began with a description of Reder and 

Conklin's [1987] model of communicative events in 

distributed decision process, the conceptual framework 

supporting this study. The description included six sets of 

research variables that were represented by the four 

communicative events in the model. Each of these six sets 

of research variables were described to show how various 

combinations of independent and dependent variables 

considered important in the GDSS literature can be 

accommodated by the model. This allows a specific framework 

for GDSS research to be extended from the Reder and Conklin 

model. The five major hypotheses of this study followed the 

description of this framework. The first three of these 

major hypotheses are associated with earlier research and 



therefore contain references to that work. 

major hypotheses are presented without 

considered exploratory. 

59 

The other two 

support and 

The next chapter describes the experiment that was 

devised to test these hypotheses. 
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CHAPTER FOUR 

RESEARCH METHODOLOGY 

4.1 Introduction 

A laboratory experiment was used to investigate the 

differences in decision-making outcomes of GDSS and face-to

face groups. Thirty groups of six students each, using 

either GDSS communication or face-to-face communication were 

asked to determine an appropriate solution for a business 

problem regarding the allocation of sales territories. This 

problem is contained in Appendix A.l. For both the face

to-face and the GDSS groups, the quality of the decision 

outcomes was determined. The decision-making process was 

measured for time to decision, consensus, member 

satisfaction and equality of participation. A message 

feature, the number of uninhibited comments made by group 

members, was also measured. A description of the 

experimental design, the research variables, the research 

task, the subjects, research setting, and the pilot studies 

are included in this section. 

4.2 The Experimental Design 

A controlled laboratory experiment using a 

randomized 2x2x2 factorial design was devised to compare 

GDSS collaborative work to face-to-face collaborative work. 
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This design is shown in Figure 4.1 below. A laboratory 

experiment was considered appropriate because of its 

relative strength in imposing control over random events and 

because of the ease in manipulating the independent research 

variables. The factorial design allowed the undertaking of 

planned contrasts, an analysis of variance technique that 

specifies a priori contrasts between the combined means of 

the treatments under observation. 

L!:ADERSHIP 
Assigned ,/- / /~) / 

Not- Assigned / / 
/ I I 

Anonymous 

I 

I 

I rr ANONYMITY 

I 

I 
Non - Anonymous 

I 
Face- to-Face GDSS 

COMMUNICATION 

Figure 4.1 

Research Design 

As there were five groups in each of the eight:. 

treatments, a total of 40 sample groups was initially 

considered appropriate for the experiment. However, the 

condi tions of anonymous, face-to-face treatments were not 
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feasible in this study, resulting in a total sample of 30 

groups being used for this study. 

4.3 The Research Variables 

The relationship between the independent, dependent 

and controlled variables is illustrated in Figure 4.2 below. 

The independent variables manipulated were leadership, 

anonymity, and communication. The dependent variables of 

interest were: decision quality, time to decision, 

consensus, satisfaction, participation, and uninhibited 

comments. The variables that were controlled, or held 

constant, for both the GDSS and the face-to-face treatments 

were: the group size; the decision making technique, or 

strategy of the decision-making process employed by the 

groups; and the decision making task. The 

setting refers to the location, equipment, 

software that was used in the experiment. 

experimental 

hardware and 
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Figure 4.2 

Research Variables 

DEPENDENT 
VARIABLES 
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Decision Quality 
Time to Decision 

--> Consensus 
Satisfaction 
Participation 
Disinhibition 

These research variables can be easily related to 

Reder and Conklin's (1987) model of communicative events in 

distributed decision process, described in Chapter 3. This 

mapping is shown in Figure 4.3 below. Implicit in the 

following descriptions of the independent, dependent, and 

controlled variables of the current research is the 

relationship between the Reder and Conklin model and these 

research variables. 
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PROCESS 
OUTCOMES: 
Time to 
Decision 
Consensus 
Particip-

ation 
Satisfac

tion 

Mapping of Variables to Reder and Conklin Model 

4.3.1 The Independent Variables 

The independent variables of interest to this study 

have been shown to affect the interaction process of small 

groups by both Hare [1976] and McGrath [1984]. Leadership 

was considered by Hare [1976] to be one of the major 

variables affecting the interaction processes of small 

groups. Leadership in McGrath's [1984] taxonomy is 

considered one of the patterns of relations among the 

standing group [Zigurs, 1987]. 

The independent variable anonymity can be considered 

one of the patterns of relationships that exist in McGrath's 

[1984] standing group. In Hare's [1976] taxonomy, anonymity 

could be considered one of the social characteristics of the 

group. 
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The third, and perhaps most important, independent 

variable of the current research is the communication 

network [Hare, 1976] used by groups. The communication 

condition relates directly to a specific technological 

property of the environment in the McGrath [1984] taxonomy. 

These independent variables can also be mapped to 

the two initial activities of Reder and Conklin's [1987] 

model of communicative events in distributed decision 

process. 

Decision Group Characteristics 

Leadership was the decision group characteristic 

that was manipulated in this experiment. Leaders were 

randomly designated by the facilitator in fifteen of the 

groups. The other fifteen groups had no designated leader. 

A leader in this study was charged with keeping the group 

focused on the problem and working toward consensus. In this 

context, the leader's influence relates to the process of 

decision making, i.e., he/she attempts to move, or affect 

the group into consensus. This is akin to what Zigurs .calls 

an "expressed influence behavior," [1987, p.61] Le., the 

orientation of the influence is on objective group action. 

This can be contrasted to leadership that attempts to 

influence the outcome(s) of the decision making process. 

Leadership in this context refers to "affected influence," a 

more subjective individual action. This relates to the 
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underlying intentions of group members; e.g., one who is 

concerned with getting his or her solution adopted by the 

group. 

Channel Selection 

The type of communication used by the experimental 

and control groups in the current study relates directly to 

Reder and Conklin's [1987] channel selection event. 

communication between group members was either conducted via 

a GDSS, or it was conducted face-to-face. 

groups communicated using the GDSS. 

;;>articipants to "discuss" the problem 

electronic channel. All communication 

The experimental 

The GDSS allowed 

via a non-verbal, 

was entered into 

terminals at each of the participants' workstations. The 

control groups communicated using a face-to-face, verbal 

channel. 

Anonymity, the last independent variable of the 

current research, is also included as a channel selection 

event as it represents a specific feature of the type of 

communication used in the experiment. Anonymity refers to 

whether or not participants knew who made which comments. 

Many studies have found that anonymity affects the magnitude 

of conformity among group members [Short, Williams, and 

Christie, 1976]. For this study the GDSS was designed with 

a toggle to display the name of the participant sending a 

comment, or to not display it, thereby ensuring anonymity, 
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if called for by the treatment. since anonymity is 

difficult to achieve in face-to-face communication, the 

anonymous, face-to-face treatments in the basic research 

design were eliminated from the experiment. 

The six unique treatments of independent variables 

are shown in Table 4.1 below. 

Table 4.1 

Treatments of Research Design 

I / 

~ 
FTF 

! Leader 
. Not Anonymous 

2/FTF 
/, No Leader 

Not Anonymous 

pjGDSS 
Leader 

Not Anonymous 

i 4 /GDSS 
v.,_~~ Leader 

Not Anonymous 

5 hDSS 
1/ Leader 
r Anonymous 

b4
' 

6 GDSS 
No Leader 

I Anonymous 

4.3.2 The Dependent Variables 

The dependent variables of interest to this study 

can be mapped to the final two communicative events of the 

Reder and Conklin model [1987], just as the independent 

variables of interest were mapped to the first two events of 

their model. The decision outcome event is associated with 

the quality of decision dependent variable. Process 
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outcomes were also included in the final Reder and Conklin 

[1987] communicative event. The dependent variables which 

are related to proces,,: outcomes are time to decision, 

consensus, satisfaction, and participation. The final 

dependent variable in the present research, disinhibition, 

maps to the message features event of the model. 

Decision outcomes 

Ouality of decision in the current research refers 

to the ranking of a group's solution compared to a solution 

considered optimum by a group of experts. The optimum 

solution to the problem was considered to be the alternative 

that generated the greatest commission value for the two 

salesmen vying for the territory. (This solution is included 

in Appendix A.2.) A decision-quality value was initially 

calculated for each group. This value represents a weighted 

average calculation: 

Decision-quality value = 
~ (solution ranking. # of votes) 

size of the group 

Each group's decision-quality value was then compared to 

the expert's ranking of alternative solutions. (See 

Appendix A.2 for the solutions and the ranking of the 

solutions by experts). The smaller the weighted average, 

the better the decision quality of the group. 
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Process outcomes 

Time to decision, a dependent variable reflecting a 

process outcome, was measured from the groups' first vote, 

if consensus had not been reached, until the group reached 

consensus, or until 30 minutes elapsed. If the group 

reached consensus at the end of the first vote, the time to 

decision was recorded . .as zero. 

According to Rice [1984], face-to face groups take 

less time to arrive at a decision than those that 

communicate electronically. For both the face-to-face and 

the GDSS groups in this experiment, the time to decision was 

measured t.hrough observation. 

Consensus was achieved when all of the group members 

agreed on a single solution to the problem. The results of 

a group's voting determined whether consensus had been 

reached. Face-to-face groups were asked to raise their 

hands to indicate which alternative from the list displayed 

on the flip chart they preferred. GDSS groups were shown 

the consolidated list of alternatives on their terminals. 

They recorded their votes by moving the cursor to the 

alternative they considered the best solution, then hitting 

the <CR>. The software then echoed their choice back to the 

screen and asked the voter to confirm the choice with a 

(Y/N) , in the even-c the participant made a mistake or 

changed his/her mind. The results of the GDSS-group's vote 
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were displayed on the public screen after all six 

participants cast their votes. I f consensus was not 

reached, 

from the 

the alternatives receiving no votes were removed 

list and a 10-minute discussion period was 

initiated. Participants were asked to focus their 

discussion on the alternatives receiving support. Another 

vote was taken at the conclusion of the 10-minute discussion 

period. The process of voting and discussing continuad 

until consensus was reached or until 30 minutes elapsed from 

the time of the first vote. 

Rice [1984, p.140) suggests that groups using a GDSS 

to communicate will be less likely to reach consensus than 

groups that interact verbally. One reason for this 

observation is that GDSS groups have less effective time in 

which to consider the problem than face-to-face groups given 

a specified time for the problem solving process. This is 

related to the fact that a verbal channel generally 

transmi ts more words per time unit than most GDSSs, 

considering the time it takes to type comments and the slow 

transmission speed of most GDSSs relative to verbal 

communication. 

There also seems to be greater pressure on group 

members to arrive at consensus in a face-to-face context 

than in a GDSS environment. Hil tz, Johnson, and Turcff, 

[1982) reported that group members often gave researchers 
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different group decisions after an experiment, indicating 

that consensus may be only apparent [Rice, 1984]. 

Satisfaction was another dependent variable that was 

measured in this study. The group's perceptions of the 

decision-making process were measured by a post-treatment 

qaestionnaire given to each participant. The instrument's 

reliability was validated with a measurement of Cronbach's 

alpha of 0.8249. The instrument consisted of a series of 

questions whose answers were recorded on a five-point Likert 

scale. A composite satisfaction score was first determined 

for each participant in the group by summing the values for 

sixteen satisfaction-related questions. A satisfaction 

average was then determined for the group by summing the 

individual composite satisfaction scores for the group and 

dividing by six, the number of participants in each group. 

(See Appendix A.3 for a copy of the questionnaire). 

participation is another variable that is frequently 

measured in group decision making .experiments [Rice, 1984]. 

A 20-minute discussion period that was required of each of 

the 30 groups was analyzed for the measurement of this 

dependent variable in the current study. The software 

captured all of the GDSS participants' input for the entire 

decision-making process and saved it to magnetic disk. 

Face-to-face sessions were videotaped. Both sets of group 

discussions were transcribed and analyzed for their remarks 

according to rules devised by Siegel et al [1986]. (See 
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Appendix A.4 for a copy of the rules pertaining to the 

coding of remarks and uninhibited comments). Equality of 

participation for each group was judged by the standard 

deviation of the number of remarks made by individual group 

members. 

Message Features 

Uninhibited comments made by group members during 

the 2o-minute discussion period were also counted in this 

experiment. An uninhibited comment was a remark made by a 

group member that contained swear words, was superfluous, or 

was an irrelevant attempt at humor. This type of behavior 

has also been labeled "flaming" or "disinhibition" [Rice and 

Love, 1987, p.89]. Uninhibited comments are characterized 

by their extreme socioemotional content. Some research has 

suggested that as the number of channels of communication 

decrease, which occurs in most computer-mediated 

communication relative to face-to-face communication, there 

is less social presence. This results in more business

like, task-oriented communication [Rice and Love, 1987, p. 

88]. Others [Hiltz and Turoff, 1978] suggest that 

uninhibi ted comments may occur more often because of the 

absence of the nonverbal cues that are often not transmitted 

by computer-mediated communication. 
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4.3.3 controlled Variables 

There were also three major variables that were 

controlled, or held constant, for all the groups in this 

experiment: the research task, the decision making strategy 

used by the groups, and group size. The first two of these 

variables are related to Reder and Conklin's [1987) decision 

task characteristics. 

characteristic. 

Group size is a decision group 

Decision Task Characteristic 

The research task was the same for all 30 groups, 

face-to-face and GDSS. As the research task is one of the 

major variables affecting the interaction process of groups 

[Hare, 1976), the details of the task used in this 

experiment are presented in section 4.4 and the task is 

presented in Appendix A.l. 

The decision making strategy was also controlled for 

all of the treatments. The specific technique used is 

considered an action-oriented intervention [Guzzo, 1982), 

i. e., all groups were required to adhere to a set of 

sequential procedures established for this experiment. 

All groups were asked to discuss the problem, generate 

alternatives, and vote on those alternatives. If consensus 

was not reached, non-supported alternatives were removed. 

The groups then discussed the remaining alternatives prior 
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to another vote. (The specific decision making strategy 

used in the experiment is detailed in Figure 4.7). 

This set of procedures is unlike Gallupe's [1985, p. 

109] "semi-structured" procedure in that a formal decision 

making methodology, brainstorming, was used in this 

experiment. However, a term considered more appropriate for 

the entire set of procedures used in the experiment is 

"decision making strategy." This comprehensive term 

reflects not only the set of procedures used in the 

experiment but also fact that the task was "typed" to the 

process and to the functionality of the GDSS. 

Decision Group Characteristic 

The size of each group was held constant at six 

participants. This number was considered to more closely 

correspond to the actual number of participants in an 

organizational decision making group. The subjects were all 

drawn from the same student pool and were randomly assigned 

to groups. The groups were then randomly assigned to 

treatments based on when they could attend an experimental 

session. This controlled for other variables such as age, 

sex, educational experience and work experience. 

4.4 The Research Task 

The research task is another of the six independent 

variables which Hare [1976] considered of major importance 

to the interaction process of small groups. Recent research 
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extends his contention of the importance of the task to 

computer-mediated decision making as well. 

Gallupe focused his research on the decision task, 

calling it "a fundamental variable in group decision making 

and that the difficulty of the task is a major factor in 

determining decision quality, decision time, and decision 

confidence" [1985]. In essence, he said, trivial tasks are 

less suited for GDSS-supported decision making than tasks 

with high difficulty. Therefore, one criteria for the task 

t:> be used in this study was that it be considered of 

sufficient difficulty. 

The nature of most GDSSs is another factor which 

elevates the importance of the task undertaken by groups 

using Group Decision ,Support Systems. Some GDSSs have been 

developed with an embedded problem-solving process, i.e., a 

strat.egy of working through the process, (Facilitator, for 

example, [Lewis, 1982]). An embedded process may not always 

be compatible with the decision-making task confronting the 

group. This problem may be attributed, in part, to the fact 

that a single group decision support system is not yet fully 

functional that accommodates all of the various types of 

tasks confronting groups of decision makers. Instead, most 

GDSSs are prototypes which are "task-specific," i. e. , 

designed to handle one kind of problem or another, but not 

the range of problems normally confronting typical groups of 



76 

problem solvers. (The Plexcenter at the University of 

Arizona is specifically attempting to address this issue by 

its "toolkit" approach to group decision making). 

Therefore, another criteria for the task undertaken in this 

study was that of matching or "typing" the task to the tool 

for meaningful GDSS research results. The task chosen for 

this research was carefully chosen and "typed" with the GDSS 

used in the experiment. 

The major characteristics of the decision making 

task felt to be important to this study of GDSS are listed 

below, preceded by a brief description of the task itself. 

(See Appendix A.l.) 

The specific task used for this research experiment 

was that of a business decision involving the allocation of 

a lucrative sales territory. The task is an intellective 

type of task [McGrath, 1984] wi th a correct answer as 

determined by expert consensus. Specific features of this 

problem are: 

- its solutions have been ranked by experts. 
- it is one to which most organizational decision 

makers can relate. 
- it is transportable between traditional decision 

making processes and GDSS supported decision making. 
- it is not a trivial problem. 
- the problem is appropriate for the GDSS being studied. 

4.5 Subjects 

A total of 245 upper division undergraduate business 

students participated in this experiment. Of this total, 
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students/treatment), 
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iterations x 6 treatments x 6 

were used for the actual experiment. 

The remaining 65 students were used in two pilot studies. 

The students were randomly assigned to groups of six, and 

the groups were randomly assigned to one of the six 

treatments. 

The students carne from nine sections of seven 

different upper division undergraduate business classes. 

Participation in the experiment was voluntary for some of 

the courses and students were given extra course credit in 

an amount determined by their instructor. This amount 

averaged 3 % of the course grade. In the other courses 

participation was mandatory. No student was allowed to 

participate more than once even if they were enrolled in 

more than one of the seven participating classes. (other 

extra-credit activities were available for those students 

who were in such situations). 

The disadvantages of using student subjects for 

research of this type are felt to be outweighed by the 

advantages. The disadvantages include the possibility of 

zero-history groups and the possibility that students will 

be less coromi tted to the task at hand than organizational 

decision makers. However, the advantages of using student 

groups over real problem solving groups include the 

accessibility to a larger pool of sUbjects. The larger 

subject pool provides an increase in the power of 
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statistical tests used in the research. Additionally, the 

variance in student group's performance may be reduced 

considering the homogeneity in their age, education and 

business experience. If so, the statistical power of the 

results may be enhanced. 

4.6 Research setting 

The setting for this experiment was the PlexCenter 

facility at the University of Arizona. The PlexCenter 

research facility was designed for the study of decision

making and planning processes [Applegate, 1986]. It has 

been operational since March, 1985. It provides an 

integrated workbench of planning and decision models to 

assist organizations in addressing complex, unstructured 

decision problems. The PlexCenter is illustrated in Figure 

4.4 below. 
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Figure 4.4 

PlexCenter Facility 

A large U-shaped table is equipped with up to 16 

networked microcomputers that are recessed into the table to 

facilitate interaction among participants. A microcomputer 

attached to a large screen projection system is also on the 

network, which permits display of work done at individual 

workstations or of aggregated information from the total 

group. Additionally, break-out rooms are equipped with 

microcomputers that are net',vorked to the microcomputers at 

the main conference table. The output from these small 

group sessions can also be displayed on the large screen 

projector for small group presentations and can be updated 

and integrated with planning session results. 
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The groups in the face-to-face treatments used 

another room in the same facility. This room was equipped 

wi th a large conference table. White-boards and flip-

charts were used to record and display information during 

the session. The video equipment was placed in the back of 

the room to be as unobtrusive as possible. It appeared as 

if the groups ignored the camera and concentrated on the 

problem. The layout of this room is illus'trated in Figure 

4.5. o o 

o o 

o 

o Flip Chart 

Camera 

Figure 4.5 

Face-to-face Decision Room 

The remainder of this section is divided into a 

description of the hardware and software in use at the 

PLEXCENTER (4.6.1), a.nd a description of the procedures used 

in this experiment (4.6.2). 



81 

4.6.1 GOSS Hardware and Software 

Hardware 

The computer hardware used in the PlexCenter 

includes 16 NCR PC4 and pC4i microcomputers, situated around 

the U-shaped table, along with 1 NCR PC4 or PC4 i in each 

break-out room. These microcomputers are connected through 

an IBM PC Network. A NCR PC8 is used as a dedicated server. 

Addi tionally, a video network has been installed and 

connected to a BARCO overhead projection system to allow an 

image from any user's microcomputer to be displayed on the 

large projection screen. 

Software 

The software used in this study assisted the groups 

in generating ideas, formulating the ideas into alternative 

solutions and voting on the alternatives. A description of 

the specific software used follows. 

Electronic Brainstorming (EBS) 

EBS is an idea and knowledge elicitation tool that 

enables participants to anonymously share ideas and 

comments. The problem statement or issue affecting the 

group is displayed on each participant microcomputer. Each 

participant enters a comment, up to five lines of text, 

into a file and then transmits it onto the computer network. 

The file server randomly redistributes the files to the 
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group members. After receiving a new file, the participant 

reads the comments in the files and can contribute a new 

comment. 

Issue Analysis (IA) 

The ideas generated through the EBS softw~re must 

now be analyzed. IA is a two part tool used to identify and 

consolidate issues and/or alternatives that should be 

considered relevant to the problem. For the current 

experiment, participants worked independently to examine the 

entire set of comments generated during the EBS session and 

to generate up to three alternatives each for consideration 

during the voting phase of the process. The software allows 

the participants to scroll through the output from EBS, 

identifying important issues and comments. The second stage 

begins after the individuals have entered their list of 

alternatives. A group facilitator leads the participants in 

verbally consolidating the individual lists of alternatives 

into one complete, concise list of alternative solutions. 

voting 

The voting software can be used to identify the 

group's views at any stage of the decision-making process, 

using several different formats including agree/disagree, 

multiple choice, lO-point scale ranking or ranking in order. 

In this study, the consolidated list of issues from IA was 
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sent to each participant, upon which they choose one item 

that best represented their solution to the problem. 

While these tools can be used separately, they were 

linked together to form the structured methodology used in 

this research. The input to the process started with the 

EBS software. The file of EBS comments served as input to 

the Issue Analysis software. These comments were used as 

reference as participants entered their alternatives into 

the IA software. The output of IA was a list of alternative 

solutions that, once consolidated, was returned to the 

participants with the voting software. This tool displayed 

all of the alternatives to the each of the participants and 

waited for their choice of the one alternative they felt 

best solved the problem. Alternatives receiving no votes 

were removed from the list by the software. If consensus 

was not achieved, a list of the supported alternatives was 

sent to the EBS tool to be displayed during the subsequent 

lO-minute discussion period. 

4.6.2 Experimental Procedures 

The experimental study was conducted over a period 

of approximately 4 months. This time was a result of 

scheduling conflicts with the room and student time 

constraints. The majority of the sessions were conducted in 

the evenings. Each session was allotted two hours. The 
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majority of the sessions took less time~ none went over the 

allocated time. 

All groups followed the same basic procedures for 

the experiment. For each session, a checklist was used by 

the researcher to assist in setting up the decision room 

( see Appendix A. 5) • Additionally, a standard script was 

used for each session (see Appendix A.6). 

The experiment consisted of the following steps: 

1. Subjects were read a standard set of instructions 
for the experiment by the facilitator. See 
Appendix A.6. 

2. Leaders were assigned in the appropriate 
treatments. 

3. Groups were given a copy of the problem and 
allowed 15 minutes to read the information. 

4. A 2o-minute discussion period followed in which 
students were urged to generate possible 
solutions to the problem and to evaluate others' 
solutions. GDSS groups used a software tool 
called EBS; face-to-face groups discussed 
verbally. 

5. Students were then asked to provide up to three 
alternative solutions each, based on their under
standing of the discussion. GDSS par-cicipants 
entered their alternatives using software; 
alternatives generated in face-to-face groups 
were written on a flip chart. 

6. The list of alternatives was consolidated by the 
facilitator, eliminating any duplicates. 

7. Each participant was then asked to vote for the 
one alternative that he/she felt best solved the 
problem. 

8. Alternatives receiving no votes were removed from 
the list by the facilitator. 
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9. If consensus was reached, the group was finished 
and the decision time was recorded as zero. If 
consensus was not reached the groups discussed 
the alternatives receiving votes for 10 minutes. 
At that point another vote was taken. This 
process continued until the group had reached 
consensus, or until 30 minutes had expired. 

10. Decision time was recorded, as well as whether 
the group reached consensus. 

11. The groups solution was recorded. 

12. Subjects filled out a post-session questionnaire, 
used to obtain assessments of the user's 
satisfaction with the process, as well as some 
demographic information. (See Appendix A.3 for 
the questionnaire). 

13. Participants were thanked for their 
participation. Additionally they were reminded 
not to discuss the experiment with their 
classmates who had not yet participated. 

4.7 The pilot Study 

Two pilot studies were conducted at the university 

of Arizona's PLEXCENTER to test the proposed research design 

and the research task. The first was conducted in July of 

1987; the second was conducted early in the Fall of 1987. 
, 

The two pilot studies involved one iteration of the 

six treatments in the experimental design. Upper division 

undergraduate students were randomly assigned to decision 

making groups consisting of six students per group. Each 

group was then randomly assigned to one of the treatments. 

The structure of the decision making process was 

held constant across the six treatment. (This was possible 

because of the flexibility of the PlexCenter's GDSS tools). 



86 

This structure· represents the type of intervention that 

Guzzo [1982] referred to as "action-oriented." Essentially, 

each group was required to adhere to a sequence of steps for 

the decision making process. This sequence is represented 

by the flowchart in Figure 4.6. 

Read Problem 
15 minutes 

Discuss Problem 
30 minutes 

Generate up to 
3 Solutions/mem 

Vote 
1 vote/member 

Yes 
---» Stop 

Vote 
1 vote/member 

Figure 4.6 

original Decision Making Sequence 

Yes 
----» Stop 

Yes 
----» Stop 
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The GDSS software captured all of the discussion, 

solutions and results of voting for the GDSS treatments. 

Face-to-face treat.ments were videotaped and transcribed to 

obtain the same sets of information. 

The data collected from all six treatments was first 

coded according to a scheme developed by siegel, et al. 

[1986] (see Appendix A.4). This coding scheme essentially 

provided a proven method of identifying comments which could 

be ascribed to their corresponding dependent variables, 

i. e., equality of participation and uninhibited behavior. 

Two other dependent variables, time to decision and effect 

on consensus, were measured through observation. The 

groups' perceptions of the decision process were measured by 

questionnaires given to each member at the end of each 

experimental treatment. Decision quality, the final 

independent variable studied, was obtained by comparing the 

groups' solutions to an expertly-ranked list of the feasible 

solutions. 

The pilot study was primarily undertaken to test the 

research design and the research task. The number of groups 

tested within treatments prohibits statistical validity, so 

any conclusions drawn from the pilot are not included here. 

The pilot studies did provide useful suggestions on 

how the experiment may be improved. The most notable 

suggestion from the first pilot was the addition of a 5-

minute "discussion" session that was added after each vote, 
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assuming consensus had not been reached. The 30-minute 

time limit, from the time of the first vote, remained in 

effect even with the addition of the discussion periods. 

The addition of the post-vote discussion period allowed 

participants to discuss the solutions which were dividing 

their votes and keeping them from reaching consensus. 

However, the second pilot study revealed that five minutes 

was still usually not adequate to discuss the alternatives 

remaining after a vote. Therefore, the subsequent 

discussion sessions were extended to 10 minutes after the 

second pilot study was conducted, and this procedure was 

used in the experiment. 

The initial discussion session was also evaluated 

during the second pilot for process and decision outcomes to 

determine if the discussion period could be reduced to 20 

minutes from 30 minutes. since no significant process or 

outcome differences were observed between the 20 minute 

discussions and the 30 minute discussion, the initial 

discussion of the decision making strategy was reduced to 

20 minutes. The sequence of steps used in the actual 

experiment is represented by the flowchart in Figure 4.7. 



Read Problem 
lS minutes 

Discuss Problem 
20 minutes 

Vote 
1 vote/member 
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'les 
Consensus? 

_____ > Stop 

Generate up to 
3 Solutions/mem 

~NO 
'les 

30 min.? 
_____ > Stop 

Vote 
1 vote/member 

'les 

~ No 

Discuss Problem 
10 minutes 

Consensus? --~> Stop I 
~ No 
A 

Figure 4.7 

Revised Decision Making Sequence 

4.8 Summary 

This experiment investigated the nature of 

technological support (GDSS or face-to-face), anonymity 

(anonymous or non-anonymous), and leadership (assigned or 

not-assigned) on small groups of decision makers solving a 

business problem. For each of the treatments, the group's 

decision process, decision outcomes, and message features 

were recorded by measuring time to decision, consensus, 

participation, satisfaction, decision quality, and 
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uninhibited behavior. Chapter 5 will present the 

findings from the statistical analysis of the data gathered 

during the experiment. 



CHAPTER FIVE 

ANALYSIS OF EXPERIMENTAL RESULTS 

5.1 Introduction 
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This chapter presents an analysis of the data 

collected during the experiment. The chapter consists of 

two major sections: a discussion of the statistical and 

exploratory methods used to test the hypotheses, and the 

prel iminary results of the analysis of the data. The 

interpretation, evaluation and significance of these results 

will be discussed in Chapter 6. 

5.2 statistical Methods 

The major statistical procedure used to analyze the 

data is analysis of variance CANOVA). However, because the 

experiment was designed to answer specific questions, e.g., 

do the face-to-face groups tend to differ from the GDSS 

groups with respect to individual decision and process 

outcome variables, a specific ANOVA technique called planned 

contrasts was used. The planned contrast technique provides 

evidence pertaining to each question by combining the sample 

means of the six different treatments in specific ways. 

The contrast coefficient matrix in Table 5.1 below 

represents the planned comparisons, or contrasts, that were 

used to test the five major hypotheses, respectively. 
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Contrast 1 investigates hypothesis one for main effects of 

the communication channels. Contrast 2 was used to test 

hypothesis t\vO for main effects of the leadership variable. 

Contrast 3 investigated the main effects of anonymity and 

relates directly to hypothesis three. Contrasts 4 and 5 

were used to test for the interaction effects of leadership 

and anonymity, and the interaction effects of the 

communication channel and leadership, respectively. These 

two contrasts map to hypothesis four and hypothesis five, 

respectively. 

The planned contrast technique specifies a priori 

contrasts between the combined means for the treatments 

under observation. The rows of the matrix represent the 

five major hypotheses (contrasts). The columns of the matrix 

represent the six sample means (treatments) that can be 

combined in various ways. The numbers in the cells are the 

coefficients, or weights, assigned to the given sample 

means. 1 The sum of the coefficients for each row in the 

matrix must be zero for the comparisons of means. The six 

treatments for this experiment are shown in Table 5.2, for 

reference, below the contrast coefficient matrix. 

1 The coefficients of zero indicate that these 
condi tions were not used in the analysis. The anonymous, 
face-to-face condition was not possible in this experiment. 



Table 5.1 

Contrast Coefficient ?<latrix 

Trt 1 Trt 3 Trt 5 
Trt 2 Trt 4 Trt 6 

Contrast 1 1.0 1.0 -1.0 -1.0 0.0 0.0 
Contrast 2 1.0 -1. a 1.0 -1.0 1.0 -1.0 
Contrast 3 0.0 0.0 1.0 1.0 -1.0 -1. 0 
Contrast 4 0.0 0.0 -1.0 1.0 1.0 -1. a 
Contrast 5 1.0 -1.0 -1. a 1.0 0.0 0.0 

Table 5.2 

Experimental Treatments 

l / 
j 1 / FTF V. Leader 
i Not Anonymous 

i /' 
: 2 / FTF V. No Leader 
I Not Anonymous 

1

1 3 /GDSS 
v.._~L~ader 
i Not Anonymous 

~
' 

14 GDSS 
No Leader 

Not Anonymous 

IS hess 
i / Leader 
( Anonymous 
! 

! 6 /~ess V No Leader 
I Anonymt:Jus 
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The assumptions underlying the planned contrast 

technique are the same as those for the ANOVA technique: the 

observations should be independently selected from normal 

populations with equal variances. The independence 

assumption was achieved by the random assignment of 

individuals to groups and the groups' random assignment to 

experimental treatments. The equal variance assumption was 

checked using Hartley's F-max test for homogeneity. 

The statistical package SPSS-PC+ was used to analyze 

the statistical data for this study. The planned contrast 

technique is available in SPSS-PC+ by using the subcommand 

CONTRAST in the ONEWAY analysis of variance procedure. 

5.3 Results of statistical Analyses 

This section has been divided into two SUbsections. 

section 5.3.1 addresses the first three contrasts and their 

corresponding hypotheses, i.e., those considering the main 

effects of the independent variables. section 5.3.2 

addresses the two remaining contrasts and the corresponding 

hypotheses, i. e., those which are concerned with the 

interaction effects of these variables. The summary 

statistics and the ONEWAY ANOVA results are uniform for each 

dependent variable across all five hypotheses. 
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5.3.1 Main Effects 

'rhe results of the statistical tests that are 

pertinent to the main effects of the independent variables 

are organized by the classification of dependent variables 

described in Chapter 3. For each of the dependent variables 

associated with decision outcome, process outcomes, and 

message features, statistical summary data will be given. 

The summary data will be followed by the analysis of 

variance results for the variable. The planned contrast 

results for the variable will follow the ANOVA results. The 

planned contrasts map directly to the hypotheses. Section 

5.3.1.1 relates to hypothesis one, section 5.3.1.2 presents 

data relating to hypothesis two, and section 5.3.1.3 

discusses hypothesis three. 

5.3.1.1 Hypothesis One 

Decision outcomes 

The guali ty of decision made by each group was 

determined by calculating a decision quality value for the 

group's solution(s). 

average calculation: 

This value represented the weighted 

X(solution ranking. # of votes) 
Decision-quality value = 

size of group 
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Solution ranking was determined by the joint 

commission value that a particular solution would provide to 

the two salesmen vying for the territory. The optimum 

solution was the one that generated the greatest commission 

value for the two salesmen. See Appendix A.2 for the 

solutions and the ranking of the solutions by experts. 

The summary data on decision quality is shown below 

in Table 5.3. The data in this table show the average 

rankings of the decisions made by the five groups in each of 

the six treatments. This summary data indicates little 

difference between the decision quality means for the six 

treatments. The decision quality scores ranged from 1.00 to 

14.50. The best ranked solution score was equal to 1.00. 

Table 5.3 

Summary Data for Decision Quality 

Standard 
Group Count Mean Deviation 

Trt 1 5 7.6660 3.2427 
Trt 2 5 5.1340 3.7769 
Trt 3 5 7.4660 2.4029 
Trt 4 5 8.5000 4.6345 
Trt 5 5 5.6000 3.6721 
Trt 6 5 6.2340 2.0341 

Total 30 6.7667 3.3306 

The analysis of variance results for the quality of 

decision variable are presented in Table 5.4 below. The 
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results indicate that there is no significant difference in 

the quality of decisions between the six treatments with a 

p-value of .5997. This level is much greater than the .05 

level for alpha chosen as necessary to control the risk of 

Type 1 error. 

Source 

Between Groups 
Within Groups 

Total 

Table 5.4 

ANALYSIS OF VARIANCE 
QUALITY OF DECISION By TREATMENT 

Sum of Mean F 
D.F. squares squares Ratio 

5 43.0638 8.6128 .7419 
24 278.6209 11. 6092 

29 321. 6847 

F 
Prob. 

.5997 

The results of contrast 1, with respect to quality 

of decision, are shown in Table 5.5. Contrast 1 is the 

comparison that was planned to investigate the first major 

hypothesis, HI. This contrast is designed to detect any 

significant difference between the face-to-face 

communication channels, (treatments 1 and 2), and the non-

anonymous, GDSS communication channels (treatments 3 and 4). 

Only the treatments with non-anonymous interaction were 

chosen for this contrast. 



Table 5.5 

CONTRAST 1 
QUALITY OF DECISION By TREATMENT 

Pooled Variance Estimate 
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Value s. Error T Value D.F. T Prob. 

-3.1660 3.0475 -1. 039 24.0 .845 

As was suggested by the descriptive statistics and 

the analysis of variance results for decision quality, the 

p-value of .845 confirms that no significant relationship 

exists between the type of communication channel and the 

quality of decision. 

The results of contrast 1 with respect to decision 

quality reject alternative hypothesis H1a. 

H1a: The quality of decisions made by groups 
using the GDSS channels of communication 
should be better than groups using the 
face-to-face communication channels. 

The statistical results do not support this 

hypothesis. For this experiment, decision quality is no 

better in groups using GDSS channels of communication than 

in groups using face-to-face channels. 

Process outcomes 

The time to decision variable was measured from the 

groups' first vote, if consensus had not been reached, until 

the group reached consensus, or until 30 minutes elapsed. 
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If the group arrived at consensus at the end of the first 

vote, the time to decision was recorded as zero. 

The summary data on time to decision is shown below 

in Table 5.6. The data represent the average time to 

decision, by treatment. The times that groups took to reach 

a decision ranged from 0 to 30 minutes. The average 

treatment times in the table reflect differences which 

suggest that the channel of communication affects the time 

to decision. Three of the four GDSS treatments averaged 30 

minutes to reach a decision; neither of the face-to-face 

treatments averaged over 20.2 minutes. 

Table 5.6 

Summary Data for Time to Decision 

Standard 
Group Count Mean Deviation 

Trt 1 5 20.2000 9.5499 
Trt 2 5 11. 4000 13.3342 
Trt 3 5 30.0000 0.0 
Trt 4 5 30.0000 0.0 
Trt 5 5 17.0000 12.9228 
Trt 6 5 30.0000 0.0 

Total 30 23.1000 10.7810 

The analysis of variance results for the time to 

decision variable are presented in Table 5.7. At alpha = .05 

the p-value equals .005, which indicates statistical 

significance between the treatments for the time to decision 

variable. 



Table 5.7 

ANALYSIS OF VARIANCE 
TIME TO DECISION By TREATMENT 

Sum of Mean 
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F F 
Source D.F. Squares Squares Ratio Prob. 

Between Groups 5 1626.7000 325.3400 4.4772 .0050 
Within Groups 24 1744.0000 72.6667 

Total 29 3370.7000 

The results of contrast 1, with respect to the time 

to decision, are shown in Table 5.8. The .001 p-value for 

the specific contrast of face-to-face communication and GDSS 

communication for the time to decision variable confirms the 

statistical significance of the communication channel for 

this variable. 

Table 5.8 

Contrast 1 
TIME TO DECISION By TREATMENT 

Pooled Variance Estimate 

Value S. Error T Value D.F. T Prob. 

-28.4000 7.6245 -3.725 24.0 .001 

The statistical results of this planned contrast 

support hypothesis H1b. 

H1b: The time to reach a decision will be 
longer in groups using GDSS channels of 
communication than in groups using face
to-face channels of communication. 
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The time to decision is significantly longer for 

groups using GDSS channels of communication than for groups 

using face-to-face channels of communication. 

Consensus in this experiment was a process outcome 

variable that was achieved when all of the group members 

agreed on a single solution to the problem. 

The summary data for the consensus variable is shown 

in Table 5.9. A value of 1 indicated that the group arrived 

at consensus; a zero represented no consensus. The average 

value of zero for three of the four GDSS treatments 3, 4, 

& 6) indicates that none of the five groups in each of these 

three treatments ever reached consensus. This compares to 

sixty percent of the groups in the first face-to-face 

treatment reaching consensus, and eighty percent of the 

groups in the second face-to-face treatment reaching 

consensus. 
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Table 5.9 

Summary Data for Consensus 

Standard 
Group Count Mean Deviation 

Trt 1 5 .6000 .5477 
Trt 2 5 .8000 .4472 
Trt 3 5 0.0 0.0 
Trt 4 5 0,0 0.0 
Trt 5 5 .6000 .5477 
Trt 6 5 0.0 0.0 

Total 30 .3333 .4795 

The analysis of variance results for the consensus 

vax'lable are presented in Table 5.10. The .0023 p-value 

supports the summary statistics, i.e., that there is a main 

effect for communication condition on the dependent 

variable, consensus. 

Table 5.10 

Source 

Between Groups 
within Groups 

Total 

ANALYSIS OF 
CONSENSUS By 

Sum of 
D.F. Squares 

5 3.4667 
24 3.2000 

29 6.6667 

VARIANCE 
TREATMENT 

f.lean 
Squares 

.6933 

.1333 

F F 
Ratio Probe 

5.2000 .0023 

The results of the a priori contrast of the 

dependent variable consensus and the channels of 

communication appear in Table 5.11. The .000 p-value is 

significant. 



Value 

1. 4000 

Table 5.11 

contrast 1 
CONSENSUS By TREATMENT 

Pooled Variance Estimate 

S. Error T Value D.P. 

.3266 4.287 24.0 
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T Prob. 

.000 

The results of this planned comparison support 

alternative hypothesis Hlc. 

Hlc: Consensus is less likely in groups using 
the GDSS channels of communication than 
in groups using face-to-face channels of 
communication. 

The eguality of participation rates among group 

members was measured during the 2o-minute discussion period 

of the experiment. The discussions of all thirty groups 

were captured and analyzed according to rules devised by 

Siegel et al. [1986]. The GDSS group's discussions were 

recorded on magnetic dislei the face-to-face groups were 

videotaped. Equality of participation for each group was 

judged by the standard deviation of the number of remarks 

made by individual group members. 

The equality of participation summary data is shown 

in Table 5.12. The dra~atic differences between the means 

of the face-to-face groups and those of the GDSS groups 

suggests that participation was considerably more equitable 

in the GDSS situations. 
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Table 5.12 

Summary Data for Equality of Participation 

Standard Standard 
Group Count Mean Deviation Error 

Trt 1 5 23.6622 7.2915 3.2608 
Trt 2 5 30.8546 7.7003 3.4437 
Trt 3 5 7.4313 1. 0980 .4910 
'rrt 4 5 6.1572 2.4353 1. 0891 
Trt 5 5 6.0829 .6807 .3044 
Trt 6 5 6.6556 2.9257 1. 3084 

Total 30 13.4740 10.9855 2.0057 

The analysis of variance results for the equality of 

participation variable are presented in Table 5.13. The p-

value of .0000 indicates that a significant difference does 

exists between the six treatments relative to participation 

rates. 

Source 

Between Groups 
Within Groups 
Total 

Table 5.13 

ANALYSIS OF VARIANCE 
PARTICIPATION By TREATMENT 

Sum of Mean 
D.F. Squares Squares 

5 2985.2647 597.0529 
24 514.4763 21.4365 
29 3499.7410 

F F 
Ratio Prob. 

27.8521 .0000 

The results of the a priori contrast of the 

dependent variable participation and the channels of 
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communication appear in Table 5.14. The p-value of .000 is 

significant, indicating that a main effect exists for the 

type of communication channel used by groups on the equality 

of participation experienced by those groups. 

Value 

40.9283 

Table 5.14 

Contrast 1 
PARTICIPATION By TREATMENT 
Pooled Variance Estimate 

S. Error T Value D.F. 

4.1412 9.8831 24.0 

T Prob. 

.000 

The GDSS channel of communication nllowed 

significantly more equitable rates of participation than the 

face-to-face channel. This supports alternative hypothesis 

H1d: 

H1d: Participation will be more equal in 
groups using GDSS communication channels 
than in groups using face-to-face 
communication channels. 

satisfaction, a post-process variable in this study, 

measured the group's perception of the decision making 

process via a questionnaire given to each participant. A 

satisfaction score for each participant was determined by a 

summation of the responses for sixteen satisfaction-related 

questions. The response for each question was measured 

using a five-point Likert scale. Group satisfaction was 

measured by averaging the individual satisfaction scores. 

The questionnaire is included in Appendix A.3. 
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The summary data on satisfaction is shown in Table 

5.15. The differences between the mean satisfaction scores 

for each treatment are such ':::hat a relationship may exist 

between sa'tisfaction and the type of treatment. The mean 

satisfaction scores; for the experiment range from 56.632, 

the treatment with the lowest average satisfaction, to 

65.632, the most satisfied treatment. 

Table 5.15 

summary Data for satisfaction 

Group count Mean Deviation 

Trt 1 5 62.3320 3.3509 
Trt 2 5 65.2680 2.3678 
Trt 3 5 59.5660 3.5410 
Trt 4 5 62.3000 4.4149 
Trt 5 5 63.8000 3.3323 
Trt 6 5 56.6320 4.5733 
Total 30 61. 6497 4.4106 

The results of the analysis of variance for 

satisfaction are shown in Table 5.16. The .0149 p-value is 

less than the predetermined alpha = .05, suggesting that a 

relationship between between satisfaction and treatment type 

does exist. 



Table 5.16 

ANALYSIS OF VARIANCE 
SATISFACTION By TREATMENT 

Sum of Mean 
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F F 
Source D.F. Squares Squares Ratio Prob. 

Between Groups 5 240.6171 48.1234 3.5698 .0149 
Within Groups 24 323.5378 13.4807 

Total 29 564.1549 

The results for contrast 1 are shown in Table 5.17. 

The p-value of .047 provides a significant result regarding 

the relationship between satisfaction and the type of 

communication channel used by groups. 

Value 

5.7340 

Table 5.17 

contrast 1 
SATISFACTION By TREATMENT 

Pooled Variance Estimate 

S. Error T Value D.F. 

3.2840 1. 746 24.0 

T Prob. 

.047 

The p-value of .047 is below the level set for Type 

I error. These results provide sUfficient evidence to 

accept alternative hypothesis HIe: 

HIe: The decision making groups' satisfaction 
with the decision making process will be 
less for groups using GDSS channels of 
communication and groups using the face
to-face channels. 
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Message Features 

An uninhibited comment was a remark made by a group 

member that contained swear words, was superfluous, or was 

an irrelevant attempt at humor. Remarks of this type were 

counted during the 20 minute discussion period of the 

experiment. The obj ecti ve of this measurement was to 

determine if the channel of communication influenced the 

number of uninhibited comments. The absence of such 

comments has been linked by researchers to environments that 

are bUsiness-like and task-oriented. 

The summary data for uninhibited comments is shown 

in Table 5.18. These statistics reveal no apparent 

relationship between the type of treatment and the number of 

uninhibited comments. 

Table 5.18 

Summary Data for Uninhibited Comments 

standard 
Group Count Mean Deviation 

Trt 1 5 .8000 .8367 
Trt 2 5 .4000 .5477 
Trt 3 5 1.0000 2.2361 
Trt 4 5 .4000 .5477 
Trt 5 5 1.6000 3.0496 
Trt 6 5 .2000 .4472 

Total 30 .7333 1. 5522 

A table of the minimum and maximum number of 

uninhibited comments for the five gr.oups in each treatment, 



109 

Table 5.19, indicates that at least one group in every 

treatment made no uninhibited comments. The treatments in 

which the maximum number of uninhibited comments was more 

than one (i.e., Trts. 1, 3, & 5), were all groups with 

assigned leaders. This relationship will be explored using 

the second planned contrast, contrast 2. 

Table 5.19 

Minimum and Maximum Number of Uninhibited Comments 

Group Minimum Maximum 

Trt 1 0.0 2.0000 
Trt 2 0.0 1. 0000 
Trt 3 0.0 5.0000 
Trt 4 0.0 1. 0000 
Trt 5 0.0 7.0000 
Trt 6 0.0 1. 0000 

Total 0.0 7.0000 

The results of the analysis of variance for 

uninhibited comments by treatment, Table 5.20, reflects a p-

value of .7686. This statistic indicates that there is no 

significant relationship between the six treatment types and 

the number of uninhibited comments. 



Source 

Table 5.20 

ANALYSIS OF VARIANCE 
UNINHIBITED COMMENTS By TREATMENT 

Sum of Mean F 
D.F. Squares Squares Ratio 

Between Groups 5 6.6667 1.3333 .5063 
Within Groups 24 63.2000 2.6333 

Total 29 69.8667 
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F 
Probe 

.7686 

The planned contrast results that were obtained from 

comparing the face-to-face communication channel treatments 

to the GDSS communication channel treatments, with respect 

to uninhibited comments, are shown in Table 5.21. The p-

value .892, at alpha := .05, confirms that no main effect 

exists for the communication channel on the number of 

uninhibited comments. 

Value 

-.2000 

Hlf: 

Table 5.21 

Contrast 1 
UNINHIBITED COMMENTS By TREATMENT 

Pooled Variance Estimate 

S. Error T Value D.F. 

1. 4514 -.138 24.0 

T Probe 

.892 

These findings do not support alternative hypothesis 

Hlf: There will be more uninhibited behavior 
in groups using the GDSS channels of 
communication than in groups using face
to-face channels of communication. 
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A summary of the results of the statistical tests 

for the six alternative hypotheses of HI can be see in Table 

5.22. 

Table 5.22 

contrast 1 summary 
A Comparison of the Channels of communication 

Alternative I 
Hypothesis 

H1a 

Description 

GDSS > FtF 

Dependent 
Variable I 

Supported/ 
Not Supported 

I Qual~t¥ of I Not 
Dec1s10n SupporteG 

---------------------------------------------------------
Hlb GDSS > FtF 

HIe GDSS < FtF 

HId GDSS > FtF 

HIe GDSS < FtF 

H1f GDSS > FtF 

5.3.1.2 Hypothesis Two 

Time to 
Decision I Supported 

I Consensus Supported 

I Participation I Supported 

I satisfaction I Supported 

I Uninhibited I 
Comments 

Not 
Supported 

Contrast 2 is designed to investigate the second 

maj or hypothesis, H2 : Is there a significant difference 

between the average of means for decision and process 

outcomes for treatments in which a leader is assigned, i.e., 

1, 3, and 5, and the average of means for the same dependent 

variables for the three leaderless treatments? The essence 

of this hypothesis is not whether a leader is more or less 

likely to emerge in the decision making process, but whether 
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the absence of a leader will effect the group's decision and 

process outcomes. 

There has been little research undertaken with this 

particular emphasis on the leadership variable, making this 

research exploratory in nature. Therefore, no alternative 

hypotheses have been formulated. However, the planned 

contrast technique was run for each of the six dependent 

variables. 

The results of contrast 2, with respect to those 

variables are shown in Table 5.23 below. The p-value, with 

alpha .05, was used to signify a main effect for 

leadership on the respective dependent variable. As is 

suggested by the table, there were no main effects exhibited 

for the leadership variable. 



Table 5.23 

Contrast 2 - LEADERSHIP 
Pooled Variance Estimate 

113 

variable Value I S. Error I T Value I D.F. I T Prob. 

Quality of I 
Decision .8640 3.7324 I .231 24 I .819 

----------------------------------------------------------
Time to 

Decision /-4.2000 I 9.3381 / 
' I 

-.450 I 24 / .657 
-------------------------------------------~--------------

Consensus / .4000 .4000 / 1. 000 24 / .327 
----------------------------------------------------------
Particip- / / 

ation -6.4909 5.0719 /-1. 280 24 / .213 
---------------------------------------------------~--~---
satisfac- I 

tion 1. 4980 4.0221 I .372 24 I .713 
----------------------------------------------------------
Uninhibited I 

Comments 2.4000 1. 7776 24 I .190 

The descriptive statistics that were provided in the 

previous section (5.3.1.1) suggested that there may be a 

main effect for the leadership variable on uninhibited 

comments. Closer examination using the planned contrast 

technique reveals a p-value of .190, which is not 

statistically significant at alpha .05. 

These results of contrast 2 therefore support the 

second major hypothesis: 

H2: The presence of an assigned leader will have no 
effect on the decision outcomes and process 
outcomes of decision making groups. 
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5.3.1.3 Hypothesis Three 

contrast 3 is designed to investigate the third 

maj or hypothesis, H3 : Is there a significant difference 

between the anonymous and non-anonymous treatments with 

respect to the dependent variables? In this contrast, for 

each of the dependent variables, the two treatment means of 

the two non-anonymous GDSS Cconditions (treatments 3 and 4) 

were averaged and compared to the average of the respective 

treatment means of the GDSS anonymous condition. 

This hypothesis is considered exploratory. 

Therefore, no alternative hypotheses have been specifically 

formulated using the six dependent variables. The planned 

contrast technique was, however, used to evaluate the 

relationship between anonymity, or lack of it, and each of 

the six dependent variables. 

The results of contrast 3, with respect to those 

variables, are shown in Table 5.24. The p-value, again with 

alpha = .05, was used to indicate a main effect between 

anonymity and the respective dependent variable. The p

values for all of the variables were above the .05 

probability set for Type I error. There was evidence of a 

near-significant result between anonymity and consensus with 

a p-value of .079, and between anonymity and the time to 

decision, with a p-value of .101. 



Table 5.24 

Contrast 3 - ANONYMITY 
?ooled Variance Estimate 
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Variable Value I S. Error I T Value I D.P. I T Prob. 

Quality of I I 
Decision 4.1320 3.0475 I 1. 356 24 1 .188 

----------------------------------------------------------
Time to 

Decision 113.0000 I 7.6245 I 1. 705 24 I .101 
----------------------------------------------------------
Consensus 1-.6000 .3266 I -1.837 24 I .079 
----------------------------------------------------------
Particip- I 

ation .8500 4.1412 .205 24 I .839 
------------------------------------------------------_.---
satisfac- I I 

tion 1.4340 3.2840 .437 24 I .666 
----------------------------------------------------------
Uninhibited I 

Comments -.4000 1. 4514 I -.276 24 I .785 

The planned contrast which averages the means of the 

anonymous GDSS treatments with respect to the six dependent 

variables and compares them to the grand means of the non-

anonymous GDSS treatments provides sufficient evidence to 

accept the third major hypothesis: 

H3: Anonymity will have no effect on the decision 
outcomes and process outcomes in decision making 
groups. 

5.3.2 Interaction Effects 

The contrast coefficient matrix shown in Table 5.25 

represents the contrasts that were planned to determine the 
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interaction effects between independent variables. contrast 

4 was used to determine the interaction effects between 

leadership and anonymity. Contrast 5 was used to dete,rmine 

the interaction effects between the communication channels 

and leadership. The contrast for the interaction effects of 

the communication channel and anonymity could not be 

undertaken because there were no anonymous, face-to-face 

conditions in the experiment. Contrasts 4 and 5 were used 

to test hypotheses H4 and H5, respectively. 

Table 5.25 

contrast Coefficient Matrix 

Trt 1 Trt 3 Trt 5 
Trt 2 Trt 4 Trt 6 

Contrast 4 .0 .0 -1. 0 1.0 1.0 -1. 0 
Contrast 5 1.0 -1. 0 -1. 0 1.0 .0 .0 

The zero coefficients for treatments 1 and 2 of 

contrast 4 indicate that the means of these treatments were 

not included in the analysis. This was due to the fact that 

equivalent conditions of anonymous, face-to-face conditions 

were not available. The zero coefficients of treatments 5 

and 6 in contrast 5 indicate their exclusion from the 

contrast. These treatments are both anonymous, GDSS 

conditions, which are without equivalent in the face-to-face 

treatments. 
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The results of contrast 4 are shown in Table 5.26. 

The p-value, again with the probability of Type I error set 

at alpha =.05, viaS used to indicate the presence of 

interaction effects between leadership and anonymity. Only 

the p-value for satisfaction, at .006, was below the 

probabil i ty allowed for Type I error. There is also 

marginal interaction effects between the leadership and 

anonymity variables relative to the dependent variable 

consensus, with a p-value of .079: and time to decision, 

with a p-value of .101. 

Table 5.26 

contrast 4 - Interaction Effects 
LEADERSHIP AND ANONYMITY 
Pooled Variance Estimate 

variable Value I S. Error I T Value I D.F. I T Prob. 

Qual~ty of , 
Declsl0n .4000 / 3.0475 .131 / 24 .897 

----------------------------------------------------------
/ 24 

Time to 
/-13.0000/ 7.6245 /-1. 705 Decision .101 

----------------------------------------------------------
Consensus , .6000 .3266 1.837' 24 .079 
----------------------------------------------------------
Particip- / / 

ation -1. 8468 4.1412 / -.446 , 24 .660 
----------------------------------------------------------
Satisfac- / / 

tion 9.9020 3.2840 / 3.015 / 24 .006 
----------------------------------------------------------
uninhibited, 

Comments .8000 , 1. 4514 .551 / 24 .587 
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Figure 5.1 illustrates the average satisfaction 

values for the four conditions of Contrast 4. 

Leade~ship X Anonymity 

65~------~e~a~e:r------------------' 

64 
63 
62 
61 
68 
59 
59 
57 
56 
55+---------~-------.-----------1 

Anonymous Non-Anonymous 

Figure 5.1 

Average satisfaction Values for Contrast 4 

The presence of an interaction effect bet,,,een 

leadership and anonymity for the dependent variable 

satisfaction requires the rejection of H4. 

H4: There will be no interaction effects between 
anonymity and leadership. 
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The results of contrast 5 are shown in Table 5.27. 

The p-value, again with the probability of Type I error set 

at alpha =.05, was used to indicate the presence of 

interaction effects between the communi:::ation channel and 

leadership. The participation variable was the only one of 

the six dependent variables, with a p-value of .052, that 

indicated any interaction between the communication channel 

and leadership. 

Table 5.27 

contrast 5 - Interaction Effects 
COMMUNICATION CHANNEL AND LEADERSHIP 

Pooled Variance Estimate 

Variable Value I S. Error I T Value I D.F. I T Prob. 

Quality of I / 
Decision 3.5660 3.0475 I 1.170 / 24 .253 

----------------------------------------------------------
Time to 

Decision 8.8000/ 7.6245 I 1.154 / 24 .260 
----------------------------------------------------------
Consensus I -.2000 / .3266 -.612 / 24 .546 
------------------------------~---------------------------

Particip- / / / / 
ation -8.4665 4.1412 -2.044 24 .052 

----------------------------------------------------------
sat~sfac- I I 

tl.on -.2020 3.2840 / -.062 I 24 .951 
----------------------------------------------------------
uninhibited/ / 

Comments -.2000 1. 4514 / -.138 I 24 .892 

Figure 5.2 illustrates the average participation 

values for the four conditions that comprise Contrast 5. 
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Figure 5.2 

Average Participation Values for contrast 5 

The interaction of leadership and the communication 

channel on participation yields a p-value of only .002 

above the limit set for Type I error. This difference was 

considered too small to accept H5. 

H5: There will be no interaction effects between 
leadership and the communication condition used 
by decision making groups. 
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5.4 Summary 

In this chapter, we reported on our tests for main 

and interaction effects of three independent variables on 

six dependent variables. These tests correspond to the 

hypotheses developed in Chapter 3. 

The results of the tests of the maj or hypotheses, 

i.e. those presented in their null form, are summarized in 

Table 5.28. The results of the tests of the alternative 

hypotheses were previously summarized in Table 5.22. 

Table 5.28 

Summary of Results of Major Hypotheses 

Major 
Hypothesis 

HI 

H2 

Independent 
Variable(s) of 
Interest 

I 
Communication 

Channel 

Leadership 

Dependent 
Variable(s) 

Exhibiting Effect 

I See Table 5.22 

I None 

------------------------------------------------
H3 

H4 

H5 

Anonymity I None 

I Leaders~ip and I 
Anonymlty 

I Communication I 
and Leadership 

satisfaction 

Participation 

The analysis of the experimental results provided 

conditional support for the ten generalizations below. The 

related hypothesis and whether it was supported or not 

supported is in parentheses following each generalization. 



1) Decision quality is no better in groups 
using GOSS channels of communication than 
in groups using face-to-face channels. 
(Hla - not supported) 

2) The time to decision is longer for groups 
using GOSS channels of communication than 
for groups using face-to-face channels. 
(Hlb - supported) 

3) Consensus is less likely in groups using 
GOSS channels of communication than in 
groups using face-to-face channels. 
(Hlc - supported) 

4) GOSS communication channels allow more 
equitable rates of participation than 
face-to-face channels. 
(HId - supported) 

5) Gruups using GOSS communication channels 
will be less satisfied than groups using 
face-to-face channels. 
(HIe - supported) 

6) There is no difference in the number of 
uninhibited comments between groups using 
GOSS communication channels and groups 
using face-to-face channels. 
(Hlf - not supported) 

7) The presence of an assigned leader does 
not affect decision and process outcomes 
in GOSS. 
(H2 - supported) 

8) Anonymity will have no affect on the 
decision and process outcomes in decision 
making groups. 
(H3 - supported) 

9) The interaction of leader and anonymity 
affects the satisfaction felt by groups of 
decision makers. The conditions of 
leader/anonymous and no-leader/non
anonymous were more satisfied. 
(H4 - not supported) 
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10) The interaction between communication 
channel and leadership affects the 
equality of participation among members of 
decision making groups. The conditions of 
face-to-face/leader and GDSS/no-leader 
exhibited more equitable rates of 
participation. 
(H5 - not supported) 
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Chapter 6 will discuss the implications of these 

findings. 
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CHAPTER SIX 

DISCUSSION AND IMPLICATIONS 

6.1 Introduction 

The results of the empirical study described in the 

previous chapter are used to address the major question of 

this research: 

How does the use of a GDSS, compared to face-to
face group decision making, affect the decision 
process and decision outcomes in a group 
decision making situation? 

An interpretation of the statistical results and the 

possible implications of these results with respect to this 

question a.re discussed in section 6.2 of this chapter. 

In section 6.3, the strengths and limitations of this 

study, and their implications, are presented. 

6.2 Discussion and Interpretation of Findings 

The organization of the findings and interpretations 

of this research follow a pattern set in Chapter 3. 

Separate sUbsections delineate the research findings, with 

each sUbsection corresponding to one of the five major 

hypotheses. 
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6.2.1 Communication Channel 

The discussion of the effects of the communication 

channel are presented in terms of the decision outcomes 

(section 6.2.1. 1), process outcomes (section 6.2. 1. 2) and 

message features (section 6.2.1.3). 

6.2.1.1 Decision Outcomes 

The quality of decision statistical results in this 

study were not significantly different for groups using the 

GDSS communication channel than for groups communicating 

face-to-face. Figure 6.1 below reiterates this conclusion 

based on the average decision quality scores for the non-

anonymous treatments involved in the contrast planned to 

test hypothesis HI. 

15 
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Figure 6.1 

Means of Decision Quality 



126 

While these findings do not support the 

corresponding hypothesis, they ar.e not unusual. Earlier 
• J 

GOSS research produced mixed results relative to the 

decision quality variable. steeb and Johnston [1981] and 

Gallupe [1985] found decision quality to be better with the 

use of a GOSS. Johnson, Hiltz, and Turoff [1981], Lewis 

[1982], Ruble [1984], and Wat~on [1986] all found no 

significant differences in decision quality. 

If the research results revealed a signif icant 

improvement in decision quality for groups using the GDSS 

communication channel over groups communicating race-to-

face, one might claim that the GDSS provides a productivity 

gain for the group decision making process. However, the 

absence of an improvement. in decision quality for GDSS 

groups does not signify a productivity loss for the decision 

making process. Comparable levels of decision quality for 

face-to-face and GOSS groups simply suggest that the GOSS 

communication channel does not erode decision quality. 

One possible reason that the GOSS groups did not 

generate decisions of higher quality than the face-to-face 

groups was suggested by Watson [1987]. In his experiment, 

the manually-aided (face-to-face) participants perceived 

that they made higher quality decisions than the GOSS 

groups. Watson suggested that the novelty of the technology 

could have influenced the participants. " It is qu it e 

reasonable to expect that the first use of a (sic) unknown 
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technology will produce some anxiety, and that this 

trepidation could be reflected in a perceived reduction in 

decision quality" [Watson, 1987, p.119]. 

conceivably, participants in the current experiment 

felt some anxiety over the use of the GDSS technology. If 

so, the ac'cual quality of their decisions may have been 

impacted. If this is true, it is not unreasonable to assume 

that the more confident users feel with the technology, the 

greater the opportunity for higher quality decisions. 

The interpretation of these results should be viewed 

only in terms of a GDSS that provides a decision methodology 

similar to this study. The two previous GDSS studies that 

found an improvement. in decision quality [Steeb and 

Johnston, 1981; Gallupe, 1985] compared a GDSS that provided 

an action-oriented intervention to face-to-face groups with 

no structure. In this study, the face-to-face groups were 

guided through a structured process equivalent to that 

provided in the GDSS. 

6.2.1.2 Process outcomes 

The time to decision for groups using the GDSS was 

significantly longer than for groups using face-to-face 

communication channels. This is evident in Figure 6.2, a 

graph of the average time to decision for the two non

anonymous, face-to-face treatments (1 & 2) and the two non

anonymous, GDSS treatments (3 & 4). 
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Figure 6.2 

Means of Time to Decision 

These findings support the majority of research that 

involved the time to decision variable [Kiesler, et al. 

1982; Hiltz, Johnson and Aronovitch, 1978; Steeb and 

Johnston, 1981; Gallupe, 1985]. 

These findings are also not unusual and may again be 

related to the novelty of the technology. The participants 

may not have felt as comfortable, or they may have tried to 

be more careful, entering their comments via the keyboard as 

opposed to those communicating face-to-face. 

An equally reasonable explanation for the longer 

decision time for GDSS groups is the "overhead" associated 

with the GDSS software. The transition from one step in the 
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action-oriented intervention to the next yTaS negligible for 

the face-to-face treatments. However, the same transition 

using the GOSS communication channel often took a 

significant amount of time. While the transition time was 

not counted in the time to decision measurement, each step 

in the action-oriented intervention required time for the 

distribution of the software and later, for the collection 

of the data from that segment. 

The face-to face groups experienced little 

interruption for these activities during the decision making 

process. The GDSS groups, on the other hand, may have lost 

some of the continuity, or momentum, that would have led 

them to a decision sooner. 

The improved efficiency of communication networks 

should reduce the discontinuity that the GDSS groups in this 

experiment may have experienced. Faster distribution of 

decision making tools and collection of data should keep 

participants focused on the task at hand. This should 

minimize some of the productivity loss generated by the 

GDSS. 

Improving the integration of decision making tools 

used in the action-oriented intervention should also help 

to reduce the "overhead" time experienced by the GOSS 

groups . Conceivably, a GOSS using one software tool to 

accomplish a number of steps in the decision making process, 
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will be faster than a GDSS using separate tools to do the 

the same set of steps. 

Consensus among group members vias also found to be 

affected by the communication channels employed by the 

group. This statistical results indicated that groups using 

the GDSS communication channel were less likely to arrive at 

consensus than groups communicating face-to-face. Figure 

6.3 displays the average consensus values for the four 

treatments used in the planned contrast. 
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Figure 6.3 

Means of Consensus 

This result is consistent with the research of 

Hiltz, Johnson, and Turoff [1981] and Rice [1984]. Watson 

[1987], however, found no association between a GOSS and 

consensus. 

Our findings on consensus may be attributable, in 

part, to the notion that GDSS groups put less pressure on 



members to agree on a solution [Rice, 1984]. 
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Comments such 

as "the sooner we agree, the sooner we'll be done" were 

recorded in some of the face-to-face groups, but never 

appeared in the GDSS transcripts. 

These results may also be due to the relative 

difficulties of reading and typing comments in the GDSS 

sessions versus listening and speaking in the face-to-face 

sessions [Siegel et aI, 1986]. According to Rice, 

"increasing consensus in CC (computer-controlled) groups is 

strongly associated with typing speed and prior experience 

with terminals" [Rice, 1984, p. 141]. 

If the consensus difference for the groups using the 

face-to-face communication channel and those using the GDSS 

communication channel exists due to the factors cited above, 

it seems reasonable to conjecture that as the GDSS groups 

develop more experience with the technology, e.g., having 

people improve their typing skills, the level of agreement 

will improve. 

A follow-up analysis of the consensus variable is 

proposed using Kendall's coefficient of consensus. This 

statistical technique will allow us to compare the quality 

of decision reached in face-to-face and in computerized 

groups and compute a quantitative index of consensus [Turoff 

and Hiltz, 1982, p.86]. Decision quality was not 

significantly different for both types of groups, and 

consensus was more likely to occur in face-to-face groups, 
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therefore, is it as Turoff and Hiltz suggest, that "A 

management or professional group cannot maximize consensus 

and quality in its decision at the same time" [1982, p.87]? 

The statistical results of the equality of 

participation variable reflected more equitable rates of 

participation in the GDSS groups than in the face-to-face 

groups. Figure 6.4 shows the mean standard deviations for 

four groups involved in this contrast. There is 

significantly less difference in the average participation 

rates of the GDSS treatments (3 & 4) than in the face-to-

face treatments (1 & 2) • 
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Figure 6.4 

Means of Equality of Participation 

This finding is consistent with research by Hiltz 

and Turoff [1978]; Kiesler, Siegel, and McGuire [1982]; Rice 

[1984]; and Applegate [1986]. The GDSS significantly 

al tered the communication pattern from that which occurred 
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in the face-to-face groups, thereby allowing for more equal 

participation. 

One explanation for this result lies simply in the 

fact that the GOSS allows for simultaneous input by all 

group members. In essence, everyone can "talk" at the same 

time, and everyone can be understood. This type of 

"parallel processing" is not possible in a face-to-face 

situation. 

Another explanation for participation being more 

equitable in groups using the GOSS channel relates to the 

inability of the GOSS to display social differentiation 

among group members. According to Siegel et al., "i f 

computer-mediated communication focuses attention on text, 

and it fails to communicate differentiating social cues such 

as high external status or a personally dominating style, 

then participation rates should be more equal" [1986, 

p.160]. 

Our research reflected the tendency of a GOSS to 

equalize the participation rates of group members. Unequal 

participation rates are associated with productivity loss in 

group decision making because individuals with low status 

often defer to high-status individuals in group decision 

making situations [Kraemer and King, 1986]. A GOSS that 

inhibits the group from considering member status during the 

decision making process should eliminate the productivity 

loss due to this problem. 
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Decision making groups whose members come from 

various hierarchical levels in the organization, or 

from different cultural backgrounds, and/or are non-

homogeneous in other ways, should especially benefit from a 

GDSS that encourages everyone to participat,e equa,lJ.y in the 

decision making process. 

The statistical results for satisfaction infer that 

groups using GDSS communication channels will be less 

satisfied than groups using face-to-face channels. 

Figure 6.5 depicts this notion, based on the average 

satisfaction scores for the four treatments used ill the test 

of hypothesis HI. 
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Means of satisfaction 

4 

Satisfaction in this experiment was an aggregate 

measure, i.e., it was determined by averaging the summation 

of individual responses made on post-process questionnaires 

for each group of participants. 
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Our satisfaction results seem to conflict with the 

results obtained by Steeb and Johnston [1981]. Their aided 

(GDSS) groups were found to be significantly more satisfied 

than· their non-aided groups. They found that group 

agreement on a course of action was a maj or factor 

contributing to the higher satisfaction results of their 

aided (GDSS) groups [p.550]. 

The Steeb and Johnston findings are actually in 

accord with the results of our experiment. The lower 

satisfaction recorded for our aided groups could be related 

to the fact that consensus was less likely to occur in 

groups using GDSS communication channels. 

Assuming that a relationship between satisfaction 

and consensus does exist, and assuming that the amount of 

agreement between group members using GDSS communication 

channels will increase as groups gain more experience with 

the technology, then the logical implication is that groups 

using the GDSS communication channels will become 

increasingly satisfied as they gain more experience with the 

technology. 

6.2.1.3 Message Features 

The results of measuring the uninhibited comments 

revealed that there were no differences between the GDSS 

groups and the face-to-face groups. Figure 6.6 graphs the 
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mean number of uninhibited comments for the two face-to-face 

and the two GDSS treatments involved in Contrast 1. 
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Means of Uninhibited Comments 

Rice and Love [1987) suggested that as the number of 

channels of communication decrease, which occurs in most 

computer mediated communication, there is less social 

presence, resulting in more task-oriented communication. 

Siegel et al., found "that groups using the computer to 

communicate were more uninhibited than were the same groups 

communicating face-to-face" [1986, p.174). 

Our findings of no significant difference in the 

number of uninhibited comments between the two different 

types of communication may be related, in part, to the fact 

that all participants were told in the instructions that the 

exercise was to be taken seriously. These results may also 

be related to the action-oriented intervention that was 



required in the decision making process. 

have been structured in a manner that 

uninhibi ted behavior was inappropriate. 
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The process may 

suggested that 

For example, the 

sequence of steps used in the process, and their timing, may 

have given participants a sense of seriousness, i.e., 

business-like, task-orientation, about the decision making 

process. 

6.2.2 Leadership 

The effects of leadership on the quality of decision, 

time to decision, consensus, participation, satisfaction, 

and uninhibited comments were not significantly different, 

statistically, between the three treatments with an assigned 

leader and three treatments with no assigned leader. 

However, an interesting pattern with respect to leadership 

is evident in the graphs of the means of the dependent 

variables for treatments 1-4, the non-anonymous face-to-face 

and GDSS treatments which were shown in Figures 6.1 - 6.6. 

The graphs display the dependent variable means for 

the two treatments with an assigned leader, treatments 1 and 

3, and the two treatments with no assigned leader, 

treatments 2 and 4. The pattern that emerges from the 

graphs relates to the lower average variable values for the 

treatments with assigned leaders. The list below summarizes 

the results of Figures 6.1 - 6.6 with respect to the pattern 

associated with the assigned leader. 



1. Figure 6.1, decision quality was 
the face-to-face treatment with an 
leader. 

worse for 
assigned 

2. Figure 6.2, time to decision was longer for the 
face-to-face treatment with an assigned leader. 

3. Figure 6.3, consensus was less likely for the 
face-to-face treatment with an assigned leader. 

4. Figure 6.4, participation was more equitable in 
the face-to-face treatment with an assigned 
leader but less equitable in the GDSS treatment. 

5. Figure 6.5, satisfaction was lower in both the 
GDSS and the face-to-face treatments with·an 
assigned leader. 

6. Figure 6.6, there were more uninhibited comments 
in both the GDSS and the face-to-face treatments 
with an assigned leader. 
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These results suggest, albeit without statistical 

significance, that the assigned leader may have impeded the 

performance of groups, especially in face-to-face 

situations. Such a finding is counterintuitive and warrants 

an explanation. 

One possible explanation is that the assigned 

leaders may have forced the groups to consider more 

alternative solutions than the leaderless groups considered. 

The implications of such action impact a number of the 

dependent variables observed in this study. For example, 

groups would presumably need more time to evaluate the 

additional solutions. There is less of a chance that the 

group members would agree on a single solution, given more 

options from which to choose. Ther~ is greater likelihood 
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that the quality of a group's decision will be lower, given 

the weighted average calculation used in the current 

experiment. Groups may express less satisfaction, 

considering they could be even further divided on their 

choice of solutions. There may have been more uninhibited 

comments because the assigned leader attempted to force 

the behavior of the group in a manner contrary to their 

liking. Finally, the assigned leaders may have been more 

effective in their encouragement of member participation in 

the face-to-face groups, compared to the leaders in the GDSS 

groups: yielding relatively more equitable participation 

for their respective groups. 

This pattern and these observations were derived 

from results that were not statistically significant and 

should therefore, be non-generalizable. Additionally, 

hypothesis H2 was exploratory in nature, as little previous 

GDSS work has investigated the manipulation of the 

leadership condition. In any case, this aspect represents 

an interesting opportunity for future GDSS research. 

6.2.3 Anonvmity 

The effects of anonymity on the qual i ty of 

decision, participation, satisfaction, and uninhibited 

comments also were not significantly different between the 

groups using the GDSS anonymously and the groups using the 



GDSS non-anonymously. 

found by Siegel et ale 
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These results are the same as those 

[1986]. However, there were near-

significant differences on the time to decision and 

consensus variables. 

The anonymous GDSS groups averaged less time to 

d8cision than the non-anonymous GDSS groups. This is 

contrary to what we would have expected considering that 

anonymity reduces the number of channels of communication in 

a GDSS by one. In other words, with one less social cue, 

specifically, the ability to know who made what comment, 

available to participants using a GDSS set in the anonymous 

mode, we would expect the time to decision to increase. 

The rationale for this thinking is due to the fact that 

face-to-face communication, with unrestricted social cues, 

facilitates shorter decision times. 

Additionally, on average, the anonymous GDSS groups 

~!ere more likely to reach consensus than the non-anonymous 

GDSS groups. Again, this is contrary to what we would 

expect, considering the purported inverse relationship 

between decision time and consensus. "It takes less time to 

arrive at a decision in a face-to-face group. When the 

experiments have time limits, this fact also takes the form 

of less consensus, because the CC (computer conferEmcing) 

groups have had less effective time in which to consider the 

problem" [Rice, 1984, p.140]. 
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6.2.4 Leadership and Anonymity 

There were no significant interaction effects of 

leadership and anonymity in the GDSS communication channel 

for quality of decision, participation and uninhibited 

comments variables. Near significant results were found for 

the time to decision and consensus variables and a 

significant difference was found for the satisfaction 

variable. 

Groups with the condition of assigned 

leader/anonymous finished the task in 17 minutes, on 

average. Groups with no-leader/non-anonymous, leader/non

anonymous and no-leader/anonymous, on average finished in 

30 minutes. While the interaction effect compares the 

conditions of leader/anonymous and no-leader/non-anonymous 

to the conditions of leader/non-anonymous and no

leader/anonymous, it appears that the major difference 

occurred in the leader/anonymous groups. This result may 

indicate that the presence of a leader is more efficient, in 

terms of time to decision, in GDSS groups when the 

participants communicate anonymously. 

Sixty percent of the groups with the condition of 

assigned leader/anonymous reached consensus. None of the 

groups with the conditions of no-leader/non-anonymous, 

assigned leader/non-anonymous and no-leader/anonymous 

reached consensus. As previously discussed, groups who 

finish quicker are more likely to reach consensus. 
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Therefore this finding of leader/anonymous reaching 

consensus, coupled with the previous finding of 

leader/anonymous finishing quicker, is to be expected. 

Additionally, a significant difference was found 

for the satisfaction variable. Groups with the conditions 

of leader/anonymous and no-leader/non-anonymous on the 

average were more satisfied than groups with the conditions 

of leader/non-anonymous and no-leader/anonymous. Consensus 

and time to decision may have affected the satisfaction 

result, as the leader/anonymous groups were more satisfied, 

and they w:~.re the gr.-oups that finished quickel" and rcz..c:.ed 

consensus. An interesting note here is that the no

leader/non-anonymous groups were also more satisfied, 

although they did not reach consensus nor did they finish 

any quicker than the other 2 conditions. This may need 

further investigation to explain the results. 

6.2.5 Communication Channel and Leadership 

There were no significant interaction effects of the 

communication channel and leadership in the non-anonymous 

groups for quality of decision, time to decision, consensus, 

satisfaction, and uninhibited comments variables. However, 

a significant difference was found for the participation 

variable. 

Our measurement for participation for each group was 

the standard deviation of the number of remarks made by 
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individual group members. The higher the standard 

deviation, the less equitable the participation. Groups 

with the conditions of face-to-face communication/assigned 

leader had an average standard deviation of 23.66 and GDSS 

communication/no-leader groups had an average standard 

deviation of 6.16. Together these conditions averaged more 

equi table rates of participation than groups with the 

conditions of face-to-face communication/no-leader, average 

standard deviation of 30.85, and GDSS communication/assigned 

leader, average standard deviation of 7.43. 

These results, when viewed from their individual 

interaction components, indicate that the use of a leader 

over face-to-face communication channels resulted in more 

equitable participation. This may be due to the ability of 

a leader to encourage input from all members of the group. 

The comparison of GDSS treatments for the interaction of 

leadership and communication channel found that the absence 

of a leader led to more equitable rates of participation. 

This may be the result of the GDSS's ability to offset the 

status of participants and diminish the effectiveness of a 

leader. 

6.3 strengths and Limitations of the Research 

This study has many strengths that add to its 

external validity. The first of these is the task. The 

task involved a business decision allocating a lucrative 
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sales territory to salesmen. This is a realistic task that 

is performed in businesses. The task selected for this 

study needed to have a correct and known answer. Previous 

studies trying to meet these conditions have relied on tasks 

that were unrealistic, or too simplistic, i.e. "Lost on the 

Moon." Additionally, the group members, business students, 

all were considered to have the knowledge and the ability to 

perform a task of this nature. In general, the groups did 

take the task seriously. 

The group size is another strength of this study. 

The groups were composed of six members each. Previous GOSS 

research has investigated groups of three to five members. 

Often in actual decision meetings the size of the group is 

larger than three to five members. Additionally, the 

benefits of a GOSS may not be apparent until the group size 

becomes larger. 

A third strength of the study lies in the use of the 

GOSS. The GOSS available at the University of Arizona is 

state-of-the-art technology. The decision models and 

processes investigated are used by actual decision makers. 

Addi tionally , several hundred actual decision makers have 

been exposed to the decision room and the GOSS with 

favorable results. 'I'his indicates that. the technology beine; 

investigated is not irrelevant. The fact that this 

experiment was conducted in a manner that duplicates what 
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occurs in real decision meetings helps to add realism to the 

study. 

However, several limitations of this study should 

also be addressed. The use of a laboratory experiment for 

this research results in the first limitation: low external 

validity. The conclusions must be limited to small groups 

(6 people), performing an intellective task, using an 

equivalent decision strategy. Care must be taken in 

extending the results to different settings, situations, and 

populations. 

The sample size creates the second limitation. This 

experiment used a sample size of 30 groups, five in each 

treatment. While this was large enough to obtain 

statistically significant results, it is still a small 

sample and subject to limitations of using small samples. 

Another possible limiting factor is the use of zero

history groups. However, this situation is also encountered 

in the real world where employees are asked to work together 

to solve a problem, e.g. task forces. 

know each other, some may not. 

Some employees may 

Overall, this research is subj ect to the standard 

limitations of laboratory studies. This necessitates care 

when attempting to generalize the results to a larger 

population. However, the strengths mentioned help to 

increase the validity of this study. 
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6.4 Summary and Conclusions 

Improving the effectiveness and efficiency of group 

decision making is a critical activity. This study provides 

additional information to the expanding body of experimental 

research into the effectiveness of group decision support 

systems. As noted in the previous discussions, the results 

of this study confirm some previous findings, and contradict 

others. This study used a consistent decision strategy for 

all treatments, thereby allowing for a more objective 

comparison between the face-to-face and GDSS conditions. 

with the increasing interest in collaborative group work, 

and the effects that computer support may have on it, this 

research may enhance our understanding of the use of group 

decision support systems and group decision making. 

Additionally it provides ideas for future research which 

will be discussed in Chapter 7. 
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CHAPTER SEVEN 

CONCLUSIONS AND FUTURE RESEARCH 

7.1 Introduction 

This chapter summarizes the conclusions of this 

study. The major questions presented in this study and the 

answers to these questions will be discussed. Additionally, 

ideas for futUre research will be presented. 

7.2 Conclusions 

The first question addressed in this study was "will 

the channels of communication used affect the decision and 

process outcomes for groups engaged in collaborative problem 

solving?" This question was subdivided into six alternative 

questions dealing with the dependent variables. 

This study found that frlality of decision was not 

affected by the communication channel used by groups. The 

decisions made by groups using the GDSS communication 

channel were just as good as the decisions made by face-to

face groups. 

The use of a GDSS channel did, however, increase the 

time to decision. That GDSS groups took longer to reach a 

decision than face-to-face groups was not unexpected. 

Similar results were recorded by Kiesle2.-,. et al [1982], 

Steeb and Johnston [1981], and Gallupe [1985]. 
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The use of the GDSS communication channel also 

resulted in groups being less likely to reach consensus. 

This result was predicted by Rice [1984) for experiments 

with time limits because, he says, "the CC groups have less 

effective time in which to consider the problem" [p.140). 

Participation was found to be more equitable in the 

groups that used the GDSS communication channel. Equitable 

participation rates for members of a group have been linked 

to the absence of certain social cues in group situations 

[Hiltz and Turoff, 1978; Kiesler, et al 1982; and Rice 

1984). The fact that the GDSS communication channel used in 

this experiment prohibited a number of social cues from 

entering the decision making process supports the earlier 

research. 

The use of the GDSS communication channel led to 

groups being less satisfied with decision and process 

outcomes than groups that communicated face-to-face. This 

result is thought to have occurred because of the 

relationship between satisfaction and consensus. Steeb and 

Johnston [1981) suggested that consensus was a major factor 

contributing to the higher satisfaction results ot groups in 

their studies. The lower level of satisfaction of the GDSS 

groups may be attributed to the fact that these groups were 

less likely to arrive at consensus. 

The amount of uninhibited behavior generated by 

groups using the GDSS communication channel was comparable 
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to that of groups communicating face-to-face. These results 

do not support the findings of siegel, et al [1986], which 

suggest that GDSS communication channels produce more 

uninhibited comments. 

These results allow us to answer the question posed 

above with a qualified "yes." The channels of communication 

will affect a number of the decision and process outcomes 

for groups engaged in collaborative problem solving. 

The second question addressed was "will the presence 

of a leader affect the decision and process outcomes for 

groups engaged in collaboratiTJE:h,. problem solving?" This 

research found that leadership had no main effect on the 

decision and process outcomes. Turoff and Hiltz [1982] 

found that an assigned leader in combination with computer

based tools led to worse decisions than either individually. 

Group process literature suggests that a leader helps groups 

arrive at consensus more quickly. The lack of such findings 

in this study may be influenced by the use of zero-history 

groups. The findings may have also been influenced by the 

appointment of leaders who did not have the qualities or 

skills necessary to be effective leaders. 

The third question addressed in this study was "will 

the anonymity feature of a GDSS channel of communication 

affect the decision and process outcomes for groups engaged 

in collaborative problem solving?" This study found no main 
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effect due to manipulation of anonymity. Previous research 

provides conflicting results. Studies by Siegel et al 

[1986] also report no effect from the anonymity variable. 

Culnan and Markus [1987] report that anonymity affords group 

members the ability to participate more equally. Rice 

[1987] suggested that anonymity allows participants to 

achieve higher quality decisions. The results of the Siegel 

et al experiments may be related to the fact that they used 

groups of size three. This would give members at least a 

50% chance of identifying the originator of comments. Our 

results may have been influenced by the fact that there was 

no distinction in member status in the groups, even when a 

leader was assigned. Homogeneous student groups 

infrequently display status differences. In groups where a 

definite distinction exists between the status of group 

members, the benefits of anonymity may be more apparent, 

i.e. low status members may contribute more freely. 

The fourth question addressed in this study was 

'''will the interaction of leadership and anonymity affect the 

decision and process outcomes for groups engaged in 

collaborative problem solving?" This study found that 

combinations of leader/anonymous and no-leader/non-anonymous 

for the GDSS communication channel resulted in groups 

finishing quicker, reaching consensus more often, and being 

more satisfied. In the leader/anonymous condition, it 

appears that the leader may have been able to function more 
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effectively when anonymity was provided. In the no-

leader/non~anonymous condition, the equal status of all 

members may have influenced the findings. Since all members 

were of perceived equal status, anonymity did not come into 

play. 

The fifth question addressed was "Will the 

interaction of leadership and communication channel affect 

the decision and process outcomes for groups engaged in 

collaborative problem solving?" Our findings indicated only 

one significant interaction effect for the participation 

variable. Groups in the conditions of face-to-face/leader 

and GDSS/no-Ieader had more equitable rates of participation 

than their counterparts. These results may indicate that a 

leader was better able to control domination by any member 

in the face-to-face groups. In the GDSS/no-Ieader groups, 

participation may have been more equal due to the design of 

the GDSS, and the equal status of the members. 

This research has answered the questions we were 

interested in, but has not indicated how managers of the 

post-industrial era can gain from our findings. Section 7.3 

presents suggestions for the application of these findings 

to the challenge posed by the post-industrial environment. 

7.3 Applying the Results 

The challenge of the post-industrial environment 

calls for managers to increase their decision making 
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capabilities, i.e., to learn to make decisions in less time 

using greater quantities of more complex information. To 

suggest that managers embrace GDSS technology to meet this 

challenge, in light of some of our results, seems facetious. 

Some of results of this experiment suggest that groups using 

a GDSS will take longer to make decisions no better in 

quality than decisions made in a traditional face-to-face 

fashion. 

On the other hand, other aspects of the GDSS results 

suggest that this techno19gy should b~ considered for 

increasing the decision making capabilities of managers. 

Decision making is usually thought to be most effective when 

those that are impacted by the decision are included in the 

decision making process. This suggests that participants in 

the decision making process may come from various levels and 

positions in the organization. Unfortunately, individuals 

with different organizational status, some with dominating 

personalities, are brought together to participate in t.he 

decision making process. Ironically, the greatest potential 

for the productivity loss associated with group 

making is inherent in the participants who are 

likely to make the most effective decisions. 

decision 

the most 

The GDSS provides a means for 

"information loss, 

decision making" 

information distortion, 

that Kraemer and King 

reducing the 

or sub-optimal 

[1986, p.354) 
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described as detrimental to group decision making. This was 

realized by: 

- not allowing individuals to dominate group discussion. 

- disregarding status differences between members. 

- minimizing the pressure to conform to group norms. 

The forecast for post-industrial organizations 

suggests that future decision making will require even 

greater participation from all levels of the organization to 

handle the greater quantities of complex information. In 

this respect, GOSS technology seems well suited to the task. 

7.4 Future Research 

The future research section is divided into two 

sUbsections. section 7.4.1 discusses ideas for research 

that can be considered specific extensions of this study. 

section 7.4.2 discusses research possibilities that target 

the area of GOSS in general. Both research aspects present 

some very interesting opportunities for expanding the body 

of GOSS knowledge. 

7.4.1 Specific Research opportunities 

This research was conducted to help determine the 

impact of a GOSS on decision and process outcomes for group 

decision making. Three specific independent variables w€.re 

manipulated in order to test the effects on six specific 

dependent variables. The independent variables chosen were 
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only three of six variables that Hare [1976] considered to 

be of major importance to the group decision making process. 

Conceivably, any of these six variables could be used in an 

experimental setting such as the one described in this 

study. 

The first of these variables is group size. This 

study considered only groups of six participants. It is 

possible that the benefits of GDSS technology may be more 

distinguishable as the size of decision making groups 

increases. In face-to-face situations, the decision making 

process becomes increasingly burdened as the size of the 

group increases. GOSS technology offers the potential for 

maintaining, or increasing, the productivity of larger 

decision making groups. 

The second of these variables is task. The task 

used in this research can be classified as an intellective 

task, according to McGrath [1984]. This type of task 

involves solving problems with correct answers. varying the 

task type on McGrath I s typology to include tasks such as 

creativity, planning, and decision-making with no right 

answer would test the robustness of a GDSS. 

The third variable relates to the intervention (s) 

that are applied to the group decision making process. In 

this study, the action-oriented intervention, i.e., decision 

making process, was constant across all groups. In other 

words, all groups were required to use the same sequence of 
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steps to solve the problem. The existing body of knowledge 

would benefit from research that studies various action

oriented inte~,entions applied to the group decision making 

process. A second classification of interventions are 

input-oriented. These are the interventions that determine 

how information is collected and disseminated among group 

members. In this study, only the input-oriented 

interventions, by their nature, differed between the face

to-face groups and the GDSS groups. Future research can 

vary these two interventions singularly, or in combination, 

for their effects on the decision making process. 

A specific follow-up study planned involves the 

manipulation of an input-oriented intervention. The current 

research included a GDSS input-intervention that was "file

oriented." Manipulating this intervention to "broadcast" 

the information simultaneously to all members will be 

compared to the results of the current research. 

Specif ically, the question of interest is, "will the 

decision and process outcomes be significantly different if 

the information were "broadcast" to all group members 

simultaneously, all other things being equal?" 

7.4.2 General Research ~tunities 

Several research possibilities exist to further the 

general body of GDSS research. One of the key areas that 

needs to be addressed is in the design of future studies. 
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Several of the previous GDSS studies [Steeb and Johnston, 

1981; Gallupe, 1985] compared the results of groups who 

used a GDSS with a specific action-oriented intervention, 

i.e. a process structure, to the results of groups who used 

face-to-face communication with no intervention. The 

resul ts of the previous studies must be questioned as to 

whether they occurred simply because of the intervention 

being imposed, or because the intervention was computerized. 

All future GDSS research must strive to compare the results 

of like situations. 

Another area of concern in GDSS research is the 

action-oriented intervention used in the GDSS. Several of 

the previous studies used a GDSS which provided groups the 

opportunity to use certain interventions [Watson, 1987; 

Zigurs, 1987]. However, the groups were not required to use 

them at all, or when they did, they may not have used them 

consistently. In this case, the results must again be 

questioned. Is it valid to make comparisons and 

generalizations of the effectiveness of a GDSS when the 

groups exposed to the GDSS may not have used it at all, or 

varied in their degree and type of usage? Future studies, 

attempting to compare GDSS to no-GDSS, should provide more 

consistency in the applications of the interventions. This 

would prohibit the ability of allowing participants to 

choose their own problem-solving process. 
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The following two areas are not specific research 

opportunities, however, they are seen as salient points in 

an attempt to further the credibility of GDSS research. 

GDSS research could benefit from further 

investigation into the classification scheme of GDSSs in 

general. It appears that the currently used definition of a 

GDSS [DeSanctis and Gallupe, 1985] may no longer be 

appropriate considering the evolution of GDSS technology 

that has occurred since 1985. within this early definition, 

a GDSS may be a stand-alone system that merely supports 

face-to-face communication, or it may be a system that 

significantly alters the communication channel available to 

the groups. Is it really appropriate that both systems be 

classif~e4 a GDSS, and that results from studying one system 

can be expected to be replicated when studying another 

system? 

A final point that can be made regarding the general 

research goals of GDSSs relates to the classification scheme 

of the dependent, or outcome variables. It appears that 

consistency is lacking in what variables are studied, as 

well as the classification of those variables. Some 

research classifies a variable as a process outcome, while 

other research may classify the same variable as a decision 

outcome. A new classification scheme should be developed 

to resolve these differences, and suggest what variables may 

be most appropriate to consider in GDSS research. 
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APPENDIX A 

Experimental Materials 

A.1 Experimental Task 

A.2 Expert Rankings of Alternative Solutions 

A.3 Experimental Questionnaire 

A.4 Coding Rules for Comments 

A.5 Experimental Checklist 

A.6 Experimental Script 
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APPENDIX A.l 

Experimental Task 
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PARKWAY DRUG COMPANY 

Just after Kim Stryker took over as Sales Manager of 
Parkway Drug Company, she received news that Clifford Nelson 
had been injured in the crash of a private plane. Nelson 
was the quintessential "old timer" on the Parkway sales 
force. His sudden permanent disability presented Stryker 
with the immediate problem of what to do with Nelson's sales 
territory. 

Parkway Drug Company 
As a wholesaler, Parkway Drug sells to retail 

druggists and hospitals. The retail druggists are sold a 
broad product line of approximately 18, 000 items. The 
product line consists of just about anything sold through 
drug stores except fresh food, tobacco products and 
magazines. 

Parkway Drug competes in its region with three other 
wholesalers; two of these carry substantially the same line 
of products as Parkway Drug, the third carries a more 
limited line of drug products. 

Kim Stryker I s predecessor tried to increase sales 
and market share by reassigning territories to the highest
potential sales representatives. "Potential" has been 
judged on the basis of sales growth, which has favored the 
less productive, inexperienced sales representatives who are 
showing progress because they are moving up the learning 
curve. This system infuriates older sales representatives 
who have reached the plateau on the sales learning curve. 
The result is chronic conflict within the sales force. 

The Problem 
The sudden availability of Clifford Nelson's 

territory gave rise to competing claims from Fran Neuman, 
the highest-potential young sales representative, and Jo 
Al tman, the most-senior member of the sales force. The 
available terri tory is located between their existing 
territories (see Map 1) and both have asked to take over 
Nelson's territory and give up their existing territory. 

The basis of each sales representative's request is 
the "psychological contract" that was established when each 
joined Parkway Drugs. When Altman arrived, vacant sales 
territories were assigned on the basis of seniority. By 
tradition, the sales representative who had been there the 
longest had the "right" to request some or all of the 
territory that had opened up as a result of a retirement or 
resignation. Parkway sales representatives frequently 
receive attractive opportunities to work for competing drug 
wholesales. High seniority signifies that a sales 
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representative probably has passed up several such 
opportunities, and would believe it only fair that Parkway 
reward this loyalty with the opportunity to move up to a 
better sales terri tory. Jo Altman has been waiting 
patiently for a good territorial assignment. 

In 1980, it became clear that ambitious young sales 
representatives were demoralized by the "seniority" 
territory-assignment system. They always were assigned 
lower-potential "left-over" territories at a time when, due 
to their inexperience, they needed territories in which 
sell ing was rela ti vely easy. Also, the younger sales 
representatives were frustrated because they believed that 
the older sales representatives didn't have to work as hard 
to make enough money to live on (everyone is paid a straight 
commission of 2 percent of sales). Thus, to a younger sales 
representative who wanted to maximize his or her income, the 
old guard's practice of "doing a lazy job in an easy 
territory" meant that a lot of income potential was going to 
waste. In the late 1980s, the seniority-based system was 
replaced be a "merit system," in which vacant territory 
assignments were made based upon the latest annual increases 
in market share and sales. The younger sales reps liked the 
system because it gave them a way to improve their sales 
territories; the older reps viewed it as a v).olation of 
their psychological contract. 

Clifford Nelson's territory, though equal in square 
miles to the territories of Neuman and ALtman, is more 
profitable due to its economic and geographic 
characteristics. Manson, its major city, had always been a 
transportation center for the region. As shown in Map 2, 
Manson sits at the intersection of the Central and North 
Railroad, Interstate 21, and the Marita River, which is 
navigable to barge traffic. Manson also is nestled in a gap 
of a formidable mountain chain that runs from northeast to 
southwest. 

Table 1 shows that the total potential sales volume 
in Nelson's territory is $12 million, while the volume in 
Neuman's and Altman's is only $9 million. Parkway Drug 
averages 33 percent market share in its region. Nelson is 
slightly below this company average at 30.5 percent, with 
uneven coverage of his territory. He is one of the highest, 
however, in total sales volume with $3.7 million, largely 
due to the high sales potential of his territory. Altman's 
market share is 31 percent with a volume of $2.8 million. 
Neuman has the largest market share and has generated the 
highest sales growth in Parkway Drug. 

Two special fe!atures of Nelson's sales territory are 
worth noting. First, Nelson's home town of James is the 
site of the state university which has a large teaching 
hospital. Second, corporate headquarters of an extensive 
regional chain of small drugstores is in the city of Barker. 
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Both Neuman and Altman have been insistent in their 
claims to Nelson's territory. Kim stryker is new on the job 
and wants to avoid "taking sides" with either the old or 
young sales reps. Therefore she has asked your committee to 
recommend a course of action, given the following 
constraints: 

1. The agreement should involve only the sales 
territories of Altman, Neuman, and Nelson. A 
longer-term agreement could include Simpson's sales 
territory. simpson is due to retire in 3 years and 
his territory has a sales potential of $11 million. 

2. The recommendation can include only territory 
assignments and not policy changes (for instance, 
changes in commission rates). 

3. Any territory not assigned in your recommendation will 
be allocated to a news sales person to be hired by 
Kim stryker. This implies that if your committee 
cannot find a good solution for Nelson's territory, 
it will go to the new sales representative. 

Both Altman and Neuman agree that there is little 
cost to taking over someone else's territory. What you lose 
in not knowing the clients you make up for in newness. You 
tend to get all the "repeat" business, plus better access to 
purchasing agents because you are a new face. 

position of Jo Altman 

Al tman .. thinks the "right thing" is to uphold the 
long-standing tradition of giving the most senior sales reps 
the first option to exchange their present territory for a 
better one that comes available. That was the agreement 
when he came to work for Parkway Drug. Altman thinks that 
Neuman should realize that the seniority system is only 
fair, and that the "merit system" is biased in favor of new 
reps who are just learning to sell. (In fact, Altman think 
Neuman himself has hit the sales plateau for his region.) 

Altman favors the idea that he trades for Nelson's 
territory, with the understanding the Neuman gets to trade 
for Simpson's terri'cory in three years. (Stryker would OK 
this arrangement.) Simpson's territory ($11 million) is 
almost as good as Nelson's ($12 million). 

Nelson's terri tory is especially appealing to 
Al tman. Altman I ikes sell ing drugstores and Nel son's 
territory has $6 million in potential drugstore sales in 
contrast to only $4 mill ion in Altman's current sales 
territory. Altman is particularly good at selling to 
drugstores because her was brought up in a family that owned 
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a drugstore. He has very high rapport with drugstore people 
-- h is drugstore market share has been 35.5 percent. In 
Nelson's territory, that would give him $2.1 million in 
drugstore sales alone, compared to his total current sales 
(drugstores and hospitals) of $2.8 million. Adding in sales 
to hospitals in Nelson's territory at Altman's market share 
of 27.3 percent would bring in an additional $1.6 million in 
sales. This would bring Altman's total sales up to $3.7 
million, raising his annual income from $55,520 to $74,000. 

position of Fran Neuman 

Neuman would like to avoid an impasse if possible 
because the merit system rewards only growth in market share 
and sales. He knows he has reached the sales-growth limits 
of his current territory. Nelson's territory, however, has 
been unevenly developed and there is still potential there 
for growth. 

The particular appeal of Nelsons' territory is the 
sales potential in hospitals of $6 million, compared with 
only $4 million in Neuman's current territory. Neuman is 
especially good at selling to hospitals. He has a 
bachelor's degree in pharmacy and earned most of the credits 
toward a master's degree in hospi tal pharmacy before he 
began his career in drug sales. So he knows hospitals. His 
market share in hospitals has been 37.6 percent, compared 
with only 28.7 percent in drugstores. 

Neuman figures he could increase his income from 
$58,820 to $79,560 is he took over Nelson's territory. If 
he got his 37.6 percent market share of Nelson's $6 million 
potential hospital sales and 28.7 percent of Nelson's $6 
million potential drug store sales, he would have a total 
sales volume of almost $4 million. 

Neuman wonders if Altman could be convinced to wait 
a couple of years for Simpson's territory, since it's very 
close to Altman's horne town of Haley. (Stryker would be open 
to that arrangement.) 



Exhibit' 

Territories within the North Central Division of Parkway Drug 

i 
I 
I 

Albert 
Simpson 
(retires in 
J years) 

Note: Shaded area is shown in greater detail in Exhibit 2. 
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Community 

We5t Hanson 

Ea5t Hanson 

Barker 

Jame5 

DeLorean 

Gaey 

Hear5t 

Gilmore 

DIllinger 

Bundy 

Capone 

Schultz 

Siegel 

Hinckley 

BarrOW5 

05wald 

Speck 

Berkowitz 

Diamond 

!ih1tman 

TOTAl. 

Exhibi t 3.1 

TER R ITO? 'f OF Cl.IFFCR 0 ~j:::.sON 

?otential ~ales ($ 

Drug I store5 Hospltals 

1.900 1.100 

1.100 

500 

50 

200 

300 

100 

250 

90 

200 

200 

190 

90 

100 

100 

100 

110 

110 

50 

50 

6.000 

1.900 

500 

800 

400 

200 

300 

150 

210 

100 

50 

60 

110 

100 

100 

50 

60 

60 

50 

50 

6,000 

Thous. ) 

Total 

3. 000 

3.000 

1.000 

850 

600 

500 

1100 

1100 

300 

300 

250 

250 

200 

200 

200 

150 

100 

100 

100 

100 

12.000 

~ctual ~ales '$ Thous.) 

I ;~~~es I Hospi :a1s !,oeal 

600 35: 950 

325 

49 

31 

105 

115 

118 

o 

55 

o 

o 

o 

110 

45 

o 

69 

a 

o 

o 

o 

1,412 

552 

225 

25 

2CO 

o 

lCO 

a 

a 

o 

45 

55 

a 

33 

a 

a 

a 

o 

2.223 

915 

103 

583 

330 

70 

2118 

a 

155 

a 

a 

o 

95 

'10 

o 

102 

a 

o 

o 

o 

3.641 

32 

30.5 

10 

69 

55 

20 

62 

a 

52 

o 

o 

o 

118 

55 

a 

68 

o 

o 

o 

o 

30.5 
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Ex~ib1t 3.2 

7ERRITORi' :1" FP.AN NEUMANN 

r : ?'!r~~n: I 
I Potential Sales (S Thous.) ,\ctual ~..::les (! '!'hous.) , ';.')ta: 
I :-or'ug .,. --'-r'--' ····Drug-

I 
I ~ar"~t I Coramun i t Y str)res Hospi tals T"tal stores Hospitals 70 tal share 

Parton 2, b;O 2,350 5.CO~ 7'15 1375 1.0;0 33 

Gayle 1150 350 ace 125 135 260 32.5 

Williams 450 250 700 130 95 225 32 

Rogel"s 390 210 600 110 80 190 32 

Jennings 270 230 500 75 85 160 32 

Robbins 220 180 1100 60 65 125 31 

Oak Ridge 220 180 400 65 70 135 34 

Nelson 190 110 300 55 110 95 32 

I.ynn 100 100 200 27 Ill! 71 35.5 

Cash 60 40 100 15 15 30 30 

TOTAl. 5,000 11,000 9,000 1,437 l,501l 2,941 33 
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Exhibit 3.3 

TERRITORY OF' JO ';l.T'lAN 

I 
?er~e-:::. 

"c~u"l Sales (S Thous.l ~nta: 
i Drug , martce:. I 
lCt>mmuni ty Tntal Stores Hos;litals Tntal share 

Haley 1.800 <l,OOO 615 590 ;,2C5 3G 

Hendrix 440 560 1.0GO 160 160 320 32 

St1113 430 570 1,000 155 165 320 32 

Holley 360 4110 800 125 110 235 29 

Joplin 230 270 500 85 75 160 32 

Valens 170 330 500 63 90 153 32 

Sl1ck 200 200 1100 75 65 140 35 

Tawn3end 190 210 1100 70 53 123 31 

Lyman 140 t60 300 50 40 90 30 

Jagger 40 60 100 15 15 30 30 

rO-rAL 11.000 5.000 9,eOO 1.413 1,363 2.776 31 
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APPENDIX A.2 

Expert Rankings of Alternative Solutions 



PARK~AY DRUG COMPANY 
Ranking of the Various Negotiated Outcomes 

RANK OPTION 

JOINT 
COMMISSION 

VALUE 

Neuman all hospitals; Altman all drugstores. 213.70 

2 Swap territories, then all Nelson's hospitals 205.18 
to Neuman and all Nelson's drugstores to Altman. 

3 Add to existing territories all of Nelson's 201.82 
hospitals to Neuman and all of Nelson's drugstores 

4 

5 

6 

to Altman. 

Exchange and divide at river, adding territory 
that is contiguous. 

Exchange and divide at RR, adding territory 
that is contiguous. 

Divide Nelson's territory at RR and add to 
existing territory. 

7 Divide Nelson's at river and add to existing 
territory. 

8 

9 

10 

11 

12 

13 

14 

15 

Exchange territories plus qive East Manson to 
to Neuman and ~est Manson to Altman. 

Nelson's territory to Altman; Neuman gets 
Altman's. 

Neuman gets Nelson's; no change for Altman 

Altman gets Nelson's; no change for Neuman 

Keep existing territories plus Altman gets 
Barker and Neuman gets James. 

Exchange territories 

Impasse (both stay in existing territories) 

Altman becomes regional manager; Neuman gets 
Nelson's. 

198.56 

196.19 

190.54 

188.16 

157.72 

135.68 

135.08 

133.94 

126.90 

117.70 

114.34 

79.56 
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APPENDIX A.3 

Experimental Questionnaire 



IExperiment: 
QUESTIONNAIRE IGroup: 

ITreatment: 
Name IQuestionnaire#: ___ 

\------------------

The purpose of this questionnaire is to gather some demographic information 
on the participants in the study as well as some information about both 
your individual experience and your group experience. 

Your answers to this questionnaire will be kept confidential. 

PART 

1. How many of your group members have you worked with previously? 

( put answer on line to right) group members 

2. IIhat is your age?(put answer on line to right) years 

3. IIhat is your sex? (circle a number) Female 1 

Male 2 
4. How well do you type (ci rcle a number) 

a_ Hunt and peck 
b. Rough or casual typing 2 
c. Good typing (30 wpm error-free)= 3 
d. Excellent typing 4 

PART 2 
Directions: Part 2 of the questionnaire is composed of 16 statements. In 
this section we are interested in how your group approached the task. 
Please indicate how each statement applies to you or your group by circling 
the appropriate number. There are no right or wrong answers. Many of the 
statements are similar to other statements. Do not be concerned about this. 
lIork quickly; just circle your first impression. 

1. The overall quality of the discussion was: 
poor 

1 

2. The discussion, on the whole, was: 
ineffective 

2 3 

2 3 

3. The outcome of the discussion was: 
unsatisfactory 

123 

good 
4 5 

effective 
4 

satisfactory 
4 5 
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4. The discussion was: 
incompetently competently 

executed executed 
1 2 3 4 5 

5. The issues explored in the discussion were: 

trivial substantial 
2 3 4 5 

6. The content of the discussion was: 

carelessly carefully 
developed developed 

1 2 3 4 5 

7. The manner in which the participants examined issues was: 

nonconstructive 
2 3 4 

constructive 
5 

8. The group's movement toward reach a conclusion on the discussion 
question, under the circumstances, was: 

insignificant 
1 2 

9. The behavior of the group was: 

not goal 
di rected 

2 

3 

3 

10. The participants initiated discussion on: 

irrelevant 
issues 

2 

11. The participation in the discussion was: 

unevenly 
distributed 

2 

12. Ideas expressed in the discussion were: 

critically 
examined 

2 

3 

3 

3 

significant 
4 5 

4 

4 

4 

4 

goal 
directed 

5 

relevant 
issues 

evenly 
distributed 

uncritically 
examined 

5 
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13. The participants dealt with the issues: 

unsystematically systematically 
1 2 3 4 5 

14. The interpersonal relationships among the participants appeared 
to be: 

unheal thy 
1 2 3 4 

healthy 
5 

15. The function of leadership in the discussion was: 

poorly 
served 

2 3 4 

well 
served 

16. How satisfied or dissatisfied were you with the quality of your group's 
solution? 

Very 
dissatisfied 

Somewhat 
dissatisfied 

2 

Neither 
satisfied 

nor 
dissatisfied 

3 

Somewhat Very 
satisfied satisfied 

4 
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APPENDIX A.4 

Coding Rules for Comments 



178 

TEXT ANALYSIS GUIDELINES ADAPTED FROM SIEGEL, ET AL., 1986 

How to count a remark: 
1) Each remark is comprised of a clause: subject, verb, 
object. 

2) For" if .. then" or other conditional clauses, count as 
one remark if the outcome of the "then" clause depends on 
the "if" clause. 

3) Unintelligible/incomplete remarks are not counted. 

4) Remarks that cannot be tied to a specific person are 
not counted. 

5) Verbal ticks ("you know") are 
appear in a sentence. They are 
questions or affirmative assertions. 

not counted when they 
counted if they are 

Implications: 
1) Incomplete sentences do not count, e.g. "What you can do 
there is just to get ... " would not count. 

2) A sentence with a conjunction (and, or, yet, nor, but) 
is one remark if there is only one subject on the left side 
of the conjunction. It counts as two remarks if there are 
two subjects, one on each side of the conjunction. 

How to count uninhibited comments: 
1) Comments are not the same as remarks. 
determined by much more stringent rules. 

Remarks are 

2) An uninhibited comment can be just about anything as 
long as it: 

contains swear words 
is completely superfluous 
is an irrelevant atterupt at humor 
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Experimental ChecKlist 
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GDSS SESSION PROCEDURES 

1. Start PCB. Answer "Y" to question about starting 
network. 

2. Turn on participant terminals after pca commands 
successfully 
completed. 

3. Enter correct date and time on pca. 
4. Type GOPLEX 
5. At Group Support Tools option choose: Exp - Easton 
6. At Exp - Easton Main Menu follow the sequence: 
7. From Main Menu: Clear System 
B. From Main Menu: Create/Send Question 

a) Put specific Treatment Diskette with EBS question in 
Drive A. 

9. At users' terminals type GETPROG 
10. From Main Menu: Start Tagged Brainstorming session 

(allow 20 minutes for discussion) 
11. Remind students that FlO sends comments. Only use 

Alt/F9 for the last comment after 20 minute discussion 
period. 

12. From Main Menu, when all students have logo screen, End 
Brainstorming Session. 

13. From Main Menu: Have students start Issue ID 
(Here the students will put in up to 3 alternative 
solutions. Each solution can be up to 65 characters 
long. They will use F4 to enter 2nd solution then F4 
again to enter 3rd. The "Relevant Comment" Box in this 
tool is not applicable to this experiment. After 
solution(s) have been entered students enter Alt/F9 to 
quit). 

14. From Main Menu: Consolidate 
15. From Main Menu: George's Experiment 

a) first time through choose option 1 
16. From Main Menu: Have Students Vote 
17. From Main Menu: George's Experiment 

a) choose option 2 
b) display results using public screen 
c) File Report using FlO 
d) Alt/F9 to exit 

lB. If no consensus, start tagged brainstorming session of 
solutions (allow 10 minutes for discussion) 

19. End brainstorming after students have logo screen. 
20. From Main Menu: Have Students vote 
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21. From Main Menu: George's Experiment 
a) choose option 2 
b) display results using public screen 
c) File Report using FlO 
d) Alt/F9 to exit 

22. Allow Vote/EBS loop to continue until consensus or 30 
minutes. 

23. Record time to reach concensus. 
24. From Main Menu: Sace all output to diskette in Drive A. 
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Experimental script 
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INTRODUCTION - FTF SESSIONS 

Thank you for your participation in this research 
study. The task you will be given is essentially to make a 
business decision regarding sales territories. It is 
important that you consider the task seriously and work to 
solve this problem as if it were real. 

There are specific instructions that we ask that you 
follow during the exercise. It is important that these 
instructions be strictly followed or the results of the 
experiment may be inaccurate. I will read these 
instructions shortly. Also, we ask that you not discuss 
today's exercise with your classmates who have not yet 
participated. This will ensure that all of the participants 
have the same information at the beginning of each session. 

I will now read the specific instructions and then 
clarify anything you do not understand. 

1. I will be handing each of you a copy of a problem. 
Please read the problem and make any notes you wish on 
the scratch paper at your seat, NOT ON THE PROBLEM 
itself. You will have fifteen (15) minutes to read the 
problem. Once the problem is handed out there should 
be no talking among participants. I f necessary, you 
can ask the facilitator about the aim of the experiment 
but not about the problem itself. I will stop you at 
15 minutes. 

2. At the end of fifteen minutes the group will 
initiate a Brainstorming Session. During this time, 
you will be asked to discuss possible solutions to the 
problem. As you generate alternative solutions, 
evaluate and criticize others' solutions. The 
Brainstorming SE.-ssion will end after 20 minutes. I 
will stop you when the time is up. 

3. The Brainstorming Session will provide you with 
ample time to generate and to evaluate alternative 
solutions to the problem. You will then be asked to 
identify up to three (3) alternative solutions each, 
based on your understanding of the discussion. 
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4. Once the consolidated list is displayed to the 
group, you will be asked to vote for ONE (1) 
alternative on the list that provides the best solution 
to the problem. The obj ecti ve is for the group to 
arrive at a consensus about the best solution. As 
there are six participants in a session, there may be 
up to six different solutions presented at the end of 
the first vote. The alternatives receiving no votes 
will be removed from the list. If consensus has NOT 
been reached, the alternatives receiving votes will be 
discussed by the participants. The discussion period 
will last 10 minutes. I will stop you when the time is 
up. You will then be asked to vote again. This 
process of voting and discussing will continue until 
the group arrives at consensus or 30 minutes is up. I 
will stop you when the time is up. 

Again, please carefully follow the directions you are 
given. 

5. We will be collecting data as you participate in 
the experiment. Your participation will be used only 
for aggregate data analysis. Your individual responses 
and comments will be kept confidential. 

6. When we are finished with the experiment, I will 
collect the problem and your scratch paper and give you 
a short questionnaire. You may leave \'lhen you have 
returned the questionnaire to me. Again, please do not 
discuss the experiment with anyone once you leave. 

7. Any questions? 
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